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^ London, 1819. 

. ^ Aware of the objections that may attach to the measure 
i s j cultirating improvements in warlike practice through 
;; ‘ the medium of the Press, I must explain the circum- 

stances which have led to the publication of this 
: Work, ; ■ ' 

I, Having, during the war, made observations and 

formed opinions respecting the state of Gunnery in the 
British Navj-, which led me to reflect studiously liow 
I this important branch of our martial system might be 

impioved, I occupied myself, for some time after the 
cloje of the war, in composing this Work; and in 

October, 1817, transmitted it to the Lords Commissioners 
of the Admiralty. 

The long absence of -the Senior professional Lord 
(the late Admiral Sir George Hope) from the Board 
and the changes which took place upon the lamented 
death of that distinguished officer, occasioned some 
delay, in taking my papers into consideration; but I 
^ was soon afterwards honoured with “ the thankful ac 

i knowledgment of the Naval Administration for the 
very able ” (they were pleased to say) and valuable 
communication I had made ;” but no decision was then 
formed as to the use that should be made of it 

In November, 1818, I was honoured with a' further 
and still more flattering, acknowledgment from the 
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Admiralty, accompanied by a request, tliat I would 
permit a Copy of my Work to be retained in tbe Ad- 
miralty Office, with a view to cany into elfect tlie 
whole, or any part of my plans, hereafter, when those 
considerations and financial circumstances, Avhich at 
that time prevented their adoption, mig-ht admit. To- 
this communication I returned the following answer : — 

SiK, Farnhani, Nov. 29jJ7/, 1818. 

I HAVE had the honour to receive your letter of the 24th 
instant, in which you acquaint me, by Lord Melville’s directions, 
that his Lordship and the Board think very highly of the manner 
in which I have treated the important subject of Naval G.unnery, 
in the several MSS. which I have addressed to the Admiralty — 
their approbation of many of the suggestions contained in those 
papers— and their request to he permitted to retain a Copy of the 
W ork at the Admiralty, in order that they may be enabled to carry 
into effect the whole or any part of my plans, in the event of 
changes in those circumstances and considerations which at present 
prevent the adoption of my suggestions. 

I am gratified by this communication ; and beg you to present 
to the Board my consent to their Lordships retaining a Copy of 
my Work ; to which I request copies of all my Letters, including 
this, may he attached, for the purpose of procuring reference to 
me, should I be living, at the time my adoption of my plans may 
be contemplated. 

I had formed an intention of making a publication upon this 
subject; but considering this consent to the request which the 
Board has made, as inconsistent with the measure of publication, I 
willingly abandon that intention unless it should have the approba- 
tion of their Lordships. 

I have the honour to be, 

&c. &c. 

To Vice-Admiral (Signed) Howahd DoiiaLAS. 

Sir GmJiam Moore, 

&c. c&c. 

In answer to this letter I was soon afterwards ac- 
quainted by Vice-Admiral Sir Graham Moore, tliat he 
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had “ communicated my letter of the 29th November 
to Lord Melville and the Board, and was authorized to 
acquaint me, that their Lordships did not see any 
objection to the publication of my Essay on Naval 
Gunnery,” which was accordingly soon afterwards re- 
turned to me, for this purpose, with the following 
letter from the Secretary of the Admiralty : — 

SiRj Admiralty Office, 26tk JSfov., 1819. 

My Lords Commissioners of the Admiralty, having had 
under their consideration your Essay upon the Theoi'y and Prac- 
tice of Naval Gunnery, submitted to them in your letters of the 
15th and 23rd October, 1817, command me to express to you 
their Lordships’ thanks for the communication, and for the atten- 
tion you have paid to this important subject ; and in reference to 
your intimation of causing it to be published, their Lordships 
further command me to acquaint you, that they have no objection 
to your doing so, if you should think proper ; and with this view, 
I am directed to return to you herewith the original Manuscript, 
and to add, that a Copy of it, together with your letters addressed 
to the Members of the Board upon the subject, have been retained 
in this Office. 

I am, Sir, 

Your most obedient, humble Servant, 

' J.W. Croker, 

Colonel Sir Howard Douglas. 

Upon tbe receipt of tliis letter, I applied for and 
received Lord Melville’s permission to dedicate my 
Work, in print, to bis Lordsbip, as I bad already done 
in MS., and I send it forth, conscious of its defects, as 
well as of my inability to treat tbe important subject 
in tbe way it merits. 
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NAVAL GUNNERY. 


PART 1. 

ON THE ORGANIZATION AND TRAINING OF NAVAL 

GUNNERS. 

1. Soon after tlie termination of the wars arising from 
the French Eevolution (of 1793), the author published 
the first edition of his work on FTaval Grunneiy, with 
the yiew of drawing public attention to a subject which 
he considered of vital importance to the interests of 
the country. This he was induced to do in conse- 
quence of the xmsatisfactory state of practical gunnery 
at that time, to which the author attributed some of the 
disastrous results which ensued. To the remarks which 
he was then led to offer he would still solicit attention, 
not for the purpose of conveying censure, which is far 
indeed from the author’s intention, but simply to show 
in bolder relief the improvements which have since been 
made, and to hold out encouragement to the exertion of 
every effort for maintaining and increasing the advan- 
tages already gained. The author here takes leave to 
state, that he has had the most gi-atifying assurances 
from officers of every rank, and of the most distinguished 
character, that the present improved condition of our 
officers and seamen, with respect to this essential branch 
of the naval profession, is mainly, if not wholly, to be 
attributed to the means adopted, conformably to his sug- 
gestions, for its cultivation theoretically and practically ; 
and he hopes he shall be able to show, in the present 
work, the necessity we are under of extending our 
Gunnery Estahlishment, both as the best means of keep- 
ing up and advancing our attainments in the objects 
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of instruction there, and of placuig the country in a state 
of security in the event of the occurrence of any sudden 
emergency. 

2. When the fleets of Europe, opposed to us in tlie 
late war, had been swept from tlie face of the ocean by 
the gallant achievements of the Britisli marine, a period 
of triumphant, undisputed dominion ensued, duriim 
which our seamen wei’e not, in general, sufficiently 
practised in the exercise of those weapons by which that 
dominion had been gained ; but, in the pride of con- 
quest, were suffered, in many instances, to lose much of 
that proficiency in warlike practice which had been 
acquired in a long series of arduous service, 

3. Reviewing carefully our naval actions with Eu- 

ropean enemies during the whole of the last war (1793- 
1815), and comparing them with the battles which were 
fought in that which immediately preceded, there ap- 
pears abundant proof that the navies of Europe had, m 
the later epoch, very much deteriorated in the practice 
of gunnery. In the later years of Napoleon’s reign 
though considerable improvements had then been effected 
in the marine of France, the state of practical gunnery 
among French seamen was so bad, that we have seen 
ships, strongly manned, playing batteries of twenty or 
tluity heavy guns against our vessels, witliout more 
effect than might easily have been produced by one or 
two well-directed pieces ; and we have seen some cases 
in which heavy frigates have used powerful batteries 
against our vessels for a considerable time without nro- 
duemg any effect at all, ^ 




4. iffe danger ot resting satisfied with superio 
over a system so defective as that of our formcm or 
nents, has been made sufficiently evident. We becf 
too confident by being feebly opposed; then slack 
warlike exercise, by not being opposed at all ; and las 
m many cases, inexpert for want even of drill practi 
and herein consisted the great disadvantage under whi 
without suspecting it, we entered, with too great co 
deuce into a war mth a marine much more expert tl 
that of any of our European enemies. 
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5. Comparative views of warlike skill, as well as of 
bulk and force, besides other considerations, are ne- 
cessary to a correct analysis of naval actions. If a 
vessel meet an enemy of even greatly superior force, 
it is due to the honour of her flag to try the effect of a 
few rounds ; but, unless in this gallant attempt she leave 
marks of her skill upon the larger body, whilst she, the 
smaller, is hit at every discharge, she does but salute 
her enemy’s triumph and discredit her own gunnery 
It is not disgraceful that a vessel should be compelled 
to yield to another of superior force ; but it is so, that 
the enemy should not be made to smai’t for his conquest ; 
yet the defenders of the devoted vessel could not in jus- 
tice be blamed, so long as naval gunnery was not a 
matter of professional cultivation and absolute obliga- 
tion,” We do well to augment our naval strength by 
the construction of large ships, and by attention to all 
the details of personal and material ; but it is even more 
important to make it an object of timely consideration 
bow our ships are to be provided, at the beginning of a 
war, with an adequate proportion of officers, gunners, 
and seamen trained to warlike practice. 

6. The material of our navy is in the finest possible 
condition. Our ships are greatly improved in eveiy 
feature of strength and quality. Our ordnance is the 
best in the world ; every species of store and equipment 
is perfect. We possess excellent seamen, trained by the 
operations of our commercial navy. Our officers, many 
of them educated at the public expense, are good navi- 
gators, excellent astronomers, and are full of energy, 
activity, and courage : but all these qualifications do not 
satisfy the requirements of a good ship of war : to them 

“ In the action behveen the President and the Little Belt, in 1811, the 
latter was heavily damaged, and had eleven men killed and twenty- one 
wonnded ; while, on hoard the President, a boy only was killed, not a shot 
struck her hull, and only two hit her masts.— /ames’ leaved History, vol. vi. 

‘On one occasion the gunners of a vessel mistook the elevated sight of 
their arms (carronades) for the point-blank line} and, when close to the 
enemy, fired at an elevation of degrees. Tbe.author has witnessed, and he 
could name distinguished authorities to prove the existence, formerly, of much 
more serious errors in practice. 

B 2 
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sliould be added a competent knowledge of the science 
and practice of gunnery. 

7. Till lately this ' important element was almost 
wholly wanting. ^ After years of Avar had afforded us 
ample opportunities of practice, and yielded us many 
splendid victories, our gallant officers were often seiit 
forth, with well-earned reputations, and the sacred ho- 
nour of the British flag, depending upon creAvs on whom 
no reliance could be placed, excepting for courage and 
self-devotion ; and under such circumstances it "^is not 
surprising that we were, in some instances, severely dis- 
appointed. The author trusts he may be allowed some 
credit for having suggested the remedy to the then ex- 
isting defects in our naval system, which has since been 
so successfully adopted ; and he takes occasion to 
assure the officers of the navy Avho may peruse this 
work, that any remarks on public events wliich lie may 
think it necessary to make in the course of this treatise, 
are not quoted to criticise, but, on the contrary, to 
justify, or account for, operations which Avere always 
most gallantly undertaken, and Avhich could not p(4- 
haps have been better executed, with the means at their 
command. 

8. It remains only that Ave take special care to pre- 
serve the high position which we have struggled 
through years of difficulty to attain ; that we not only 
secure it from decay, but also use the utmost diligence 
to improve it, by availing ourselves of all tbe resources 
of science as they arise, and acquiring those facilities in 
manual operations which continual practice alone can 
bestow. 

9. It AviU not, perhaps, be considered improper here 
to make a few observations on the opinion that nothino- 
which IS not coarsely simple can be used in naval gun- 
nery; and, consequently, that no delicate instrumental 
operations ought to be attempted. Nothing can be 
more unfounded than such an opinion; instruments 
which may be considered complicated and unmanageable 
by persons quartered at a gun for the first time, are 
used with the utmost facility by well-formed artillerists. 
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The difficulty which the author’s father experienced, 
even from officers, in procuring the adoption of gun- 
locks, and many other improvements which he had made 
in naval ordnance, are proofs how far the want of some 
general system for the cultivation of the science and art 
of gunnery causes impediments to the introduction of 
measures which tend to the advantage of the service, and 
which, instead of being undervalued, would be eagerly 
received, were naval officers and seamen taught how to 
estimate them. 

10. In the former editions of this work the author 
pointed out the important advantages which would 
result from enlightening by theory and training by 
practice, during peace, a large proportion of those who 
are to serve our naval ordnance in war. He showed 
that, whatever plan might be adopted for the improve- 
ment of ISTaval Grunnery, it should be calculated to in- 
struct officers, master-gunners, “ pinners’ mates, and their 
crews ; and that no measure which provides only for the 
drill of the men, could effectually improve the service 
{practice : the mere dexterity of a few privates will do 
little, unless directed by cultivated and well-exercised 
intelligence on the part of the officers commanding in 
the ship’s batteries, and assisted by a good crew of prac- 
tical gunners. 

1 1 . He observed, that to instruct the rising class of offi- 
cers in gunnery, a short course of theoretical instruction, 
showing all the established principles of the science, 
should be introduced at the Haval College; and that 
gunnery should also be made an item in the examina- 
tions for promotion. To instruct a proportion of officers, 
midshipmen, master-gunners, gunners’ mates, and some 
seamen, in the practice of gunnery, D^ts of Imtrmtion 
should be formed. So much depends upon the nature and 
composition of these establishments, that the author must 
be perraitted to show, at some length, the reasons which 
have guided him in making the following suggestions ; and 


To avoid mistake, the gunners of ships are here designated master- 

^'W}tTL€TS» ■ ■ ■ 
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tlie objections winch appear to him to a,ttae]i, in G:reat 
force, to some measures that have been contemplated. 

12. It is assuredly important, and even indispen- 
sable, in establishing schools for instruction in the 
practice of Naval aixnneiy, that the posts of instructors 

should, in consequence of the opportunities 
afforded to such persons^ for the acquirement of great 
proficiency and for originating improvements, be con- 
ferred on those only who are, afterwards, to practise, in 
the profession, on service, what they cultivate and teach 
during peace. 

13. The fundamental principles, then, that should' 
foim the basis of any measure that may be adopted for 
the_ impvement of Naval Gunnery are, that no plan 
which does not provide for instructing officers, master- 
gunners, gunneip mates, and their crews, as well as 
diimng seamen in the exercise, can effectually improve 
the seijce pra^ice ; and, in order to render permanent 
and effectual the benefits that would result from the 
formation of Naval Depdts of Instruction, a proportion 
of intelligent seamen should be engaged for a term of 
years, and formed into a permanent body, from which 
the important situations of master-gunners should be 
filled; and wkeh, in a more extended form, might be 
made to furnish hereafter a considerable nmnber of ex- 
pert seamen-gunners to act as captains of guns; or ‘if 
not sufficiently numerous to do this, capable, at least ’of 
soon drilling to the established system, the ordinary 

S^draugSS^ trained men may 

14. 'When the vessels which have been three years in 
commission are paid off, and the seamen dispersed, what 
permanent naval advantages do we reap from the in- 

are thrown at large upon the world— the instructor? 
tWh unproved by the leseom they have given S 

Jiaval gunners; and it imj happen 
that the system and expertness which they may hive 
acquired, wilL m uumAmncj 


1 vviuuxi iiiey mav 

acquired, will, m numerous instances, be carried^to the 
aid of foreign nations, at the very tim’e we most requhl 


I' 

i 
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them ourselves. Ship after ship may be commissioned, 
and the crews drilled, hut, on the expiration of their ser- 
vitude, these are dispersed. All we can hope for from 
such a plan is, that, by this mode of introducing suc- 
cessions of trained gunners into the merchant service, we 
may hereafter, in war, recover some for the Eoyal navy ; 
but in the mean time the rising generation of naval 
officers, of whom but few can be employed afloat, would 
he left uninstructed, master-gunners and their crews un- 
improved, and, most certainly, no permanent advantages 
gained. 

15. Now to remedy these serious objections, we should 
first engage a certain number of seamen, expressly for 
the service of the gimner’s crew, for periods of five or 
seven years ; renewable at their expiration, attaching a 
small increase of pay to every such consecutive re- 
engagement. The advantages held out to volunteers 
should be, that master-gunners, gunners’ mates, and a 
certain number of seamen-gunners, will, eventually, be 
incorporated ; and that a regular advancement in that 
department will hereafter take place according to merit ; 
so that seamen-gunners may, if they can read and write, 
consider themselves in the certam road to the attain- 
ment, according to their merit,, of the situations of 
gunners’ mates, and master-gunners of ships. Seamen- 
gunners should receive superior pay, and share prize- 
money, as gunners’ mates do now, or have some other 
rank superior to that of able seamen. 

16. The practicability of forming such an institution 
resolves itself into this— whether, upon these advantages 
being made known, a sufficient number of volunteers 
can be procured to commence such an establishment. “ 
The experiment might be easily tried ; but the proposal 
should be accompanied with an explanation that the 
system provides, eventually, a term of relief, or residence 
on shore, for men so incorporated. If the experiment 


^ It -was suggested to tlie «Txitlior by a gallant Admiral, that boys who may 
be educated at the Asylum, or by the Marine Society, might, after ]>ractice 
shall have made them able seamen, become very fit persons for service in this 
department. 
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answei' the confident and authorized expectation that 
nmy he entertained of its success, a selection of naval 
officers, the best practitioners of the late war, shoxild he 
named, to conduct the Depots of Instruction ; and the 
author has every reason to heliove that some very dis- 
tinguished officers would come forward to commence 
such a system.“ In this way a number of trained men 

“ TJie following extracts are made from some of the Tory numerons 

expressions of ontiiVZvS oSe 
ec^ssity of adopting Ins plan : the letters are from naval oflicers of the first 
fv“’ author is proud to quote, d’hoso officers ho- 

planrvith all the weight of their 
influence, and were matenallj' instrumental in its introduction and extension. 

(Extract.) SirP. B. Y. Broke to Sir Howard Dougi.as. 

e« -n^ o « , , Hall, July 5, 1818. 

JJEAR biR,— As a brother officer, though charged with the same duties uuon 
a difierent element, I trust you will excuse this my frank aclS 

“ Yom .^qoainfanco with this eminent offi<^r]. ‘^ 

flaJXbyy^ this morning. -Audi am much 

in/q f niost anxious well-wisher of your plan. We are all, indeed deenlv 

(Signed) « P. B. Y. Broke.” 


(Extract.)— Sir P. B. Y. Broke to Sir Howard Douglas. 

“ Mt mriu < 5 ,,. Ti........ A . “Broke Hall, September 23 , 1818. 

improvement in our navi ‘'lumeryfs^fe toffiff ^ exigency of enforeiug some 

il mil . 00 . oraito m «c.llomo'th2 S5 SmlSSI 

f am, my dear Sir Howard, 

(Signed) “P.B. V. Broke.” 

(Extract.)_SiB P. B. V. Broke to Sir Howard Douglas. 

“ My dear Sir Howard,— I thank- von tor -o-n '* 
sincerely regret the contents of it • Ld tt 

hopes in your spirited and assidiion<i ^ mortifying to see that all our 
We mnst hope toarhTr^Z S suspended, 

adoption of yU plans. cirOTmstanoes may he more propitious to the 

pil'i 5.KSh?»r »' 

hpethekindness to order some reciuest you will 

him liberally, and favour me with an accoimt^nP^+f yoiir work for me, reward 

plea that the present state of the country dop«! rm+^ ^ curious 

tuc country does not require the improvement 
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would always be retained in the service — successions of 
commanders, and many officers who cannot he employed 
afloat in a limited peace establishment, would, at the 
trifling expense of full pay, be improved in this impor- 
tant ffianch of their military duties ; master-gunners 
and gunners’ mates would be trained ; and a permanent 
stock of seamen-gunners brought up, to fill hereafter 


proposed : it will be too late to teacb our bands to war when the enemy is 
pillaging our trade, and Lloyd’s in an uproar to have ships rigged and sent 
instantly to sea. 

(Signed) “ P. B. V. Broke.” 


(Extract.) — S ir S. J. Pechell to Sir Howard Douglas. 

Stratford Place, 1818, 

I gave yotir M.S. to Sir Philip Broke to read, who might do more good 
than any other man, did he reside in London, with the views which he has 
expressed. 

“ Sir Philip Broke has so completely reviewed your work, and been so 
decidedly of your opinion in every essential part of it, that there remains 
nothing for me to add but my most earnest wish that something should he 
done to rescue that part of our duty from the state in which it now is ; and 
notwithstanding you will yet meet with much opposition in attempting to 
carry your plans into effect, I sincerely hope that you will not lose sight of 
the object to which you have so ably drawn our attention ; and I am inclined 
yet to hope that perseverance will overcome the prejudice you have had to 
encounter. 

(Signed) S. J. Pechell,” 


(Extract.) — S ir S. J. Pechell to Sir Howard Douglas. 

‘‘Albany, June 16, 1830. 

“ The old Flag Officer has done what even you could not effect, though not 
to the extent that either of us could wish; but within these few days an 
order has been given to establish a gunnery school on board the “ Excellent ” 
at Portsmouth. 

(Signed) ‘‘ S. J. Pechbll.” 

[The expression “ the old Flag Officer” in the above extract alludes to a 
celebrated pamphlet which had been recently published, urging the immediate 
adoption of the author’s plan. That pamphlet was attributed at the time to 
Admiral, the late Sir Charles, Penrose ; hut it is now known to have been 
written by an able and gallant officer who, fortunately for the service, and 
happily for his friends, is living— -Rear-Admiral Bowles, O.B. The author’s 
plan was also strongly urged in the leading articles of the ‘ Ihincs ’ newspaper 
of the 17th, 20th, and 24th of May in the same year, 1830.] 


(Extract.) — Sir S. J. Peohell to Sir Howard Douglas. 

“ Admiralty, November 3, 1831. 

“ We are now likely to do somctliing more. Sir James Graham has approved 
of the plan, and has appointed the “ Excellent ” for this service ; and I am 
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these important offices ; and should it he extended ulti- 
mately in the manner here proposed, it would furnish 

besides, a considerahie numher of v ery expert captains 
of guns. • ‘ 1 - I- 

17. In the former editions of tins work (see the pages 
from 17 to 24 and page 28 in those editions) there are 
given in detail estimates of the composition and streno-th 
of the proposed establishment, and also of the expense 
which would attend its formation, together with indica- 
tions of the subjects which should constitute a coiu-se of 
jnactical education for young officers, master-gunners 
gunners mates, and seamen-gminers ; these ''subiects 
comprehend the details of practical gunnery with the 
ditterent natures of naval ordnance, both on' shore and 
afloat, and the laboratory operations required for the 
service ; but the proposed measures having lieen carried 
into effect, and the system of instruction being now 
ully organized, it is unnecessary to repeat here what 
was then pointed out. The prospectus originally drawn 
up by Sii b. J. Pechell, in conformity to the author’s 
suggestions, and transmitted to him for revision, in tliat 

sure you will not refuse me your assistance in drawin«- up a nrosi.oetn« fr>,. 
our future sea-gunners. up u inobifectiis ior 

(Signed) “ S. J. PisoHBLn.” 

(Extract.)— Sib S. J . Pechell to Sib Howaeb Douglas. 

ct r ^ Febi'iuirv 22 

I may indeed say, tie whole of it is „ I' j 

by turning over the leaves of your book. [See A^eSkEo'"® ^ 

(Signed) “ S. J. Pechell.” 

(Extraot.)-SiE S. J. Pechell to Sib Howard Douglas. 

“ After writing to you I almost felt r 10, 1832. 

subject, when I found evervthinff T wn^f having troubled you upon the 
wm-k. I had, therefore SwITv owui 
ship establishment to begin wiSi. ’ *^^4 a twenty-oight-gun 

(Signed) “ S. J. Pechell.” 
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distinguislied officer’s letter of tire 22iid February, 1832, 
will be given at length in the Appendix. (App. E.) 
The following remarks, which contributed in a great 
degree to the adoption of measures for the systematic 
cultivation of naval gunnery, are, on that account, re- 
stated in this place. 

18. As soon as one set of seamen are returned com- 
plete in exercise and practice, they should be transferred 
to commissioned ships, and should there drill the seamen 
engaged in the ordinary way, according to the general 
system; so that in this respect these would be as well 
trained, at least, as by the contemplated plan ; and all 
the permanent advantages of the proposed system would 
be so far gained. 

19. Fresh seamen should be engaged as gunners, and 
drawn in to the Dep6t of Instmction in proportion as 
trained men are turned over to the guard-ships. These 
again should, by degrees, transfer to the cruisers a cer- 
tain proportion of the trained gunners that will have 
been received from the depdts ; which, however, should, 
together with the guard-ships and home cruisers, always 
retain a sufficient number of trained men for newly 
commissioned ships, in the event of a sudden armament. 
In this manner vast facilities and advantages wmuld be 
experienced in fitting ships, and in rendei'ing them 
more immediately efficient. The plan now suggested 
would provide people not only qualified to assist in 
fitting the ship, but also to assist in working her ; — ^not 
only qualified to drill to guimery the fresh hands, but 
to examine and arrange all the ordnance equipment, 
and very soon to make that ship, if properly commanded, 
a good mxm of war. 

20. In aU departments of warlike organization, dep6ts 
are allowed to be the very hearts of the system, by 
which improvement is cultivated, circulated, and esta- 
blished. In all services this is recognised and observed ; 
no body can be permanently good, no system uniform, 
without them. It is to this general measure that the 
service-efficiency of every branch of our army is mainly 
to be attributed. It is this wliich supports the uniform 
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systematic excellence of the whole niachiiio, however 
remote some of Its parts may he. It is a similar system 
connected with the naval profession, which has made 
the marines Avhat they are, and which has so much im- 
proved-perfected, indeed— tlie Marijio Artillery. De- 
tachments of the Marine Artillery are embarked on 
hoard, the ships of a squadron sent out on a cruise of 
exercise and practice ; and it Avas no tmcouimon thiim- 
for naval officers fitting out ships to apply for detacl> 
ments of this corps to drill their seamen' to the o-iiii 
exercise. If such detachments liad been draAvn from a 
)ermanent body composed of seamen gunners, trained 
)j mval officers,_ instead of marines, there would have 
been no comparison between the influence of the tAvo 
systems on the practice of NaAml Gunnery. For the 
^me reason that the Marines haAm tlieir diA'isions the 
Eoyal_ Artillery its schools of practice, and every reo-i- 
ment its depot, naval gunnery should hoA'c its pernri- 
nent seat of instruction, and store of ti-ained men 

21. The Marine Artillery has been raised to’ a con- 
ffition of peat excellence by its zeal, talent, and gal- 
lantry, and has certainly performed all the service tliat 
was contemplate^d^ at its formation. The author has 
witnessed its efficiency on service, and bears willing 
testnnony to all the talent it has put forth, and all the 
distinction it deserves. It is well constituted, thorourfily 
instructed, and ably commanded. It is either a coriis 
f if bombardiers, or expert 

»Ilo*'ed to retail all 
Sfa ^ kept for mortar sorrice afloat, 

22 Tile V m desultory eoaat 0}terations. 

Ktoblishment are beyond calculation. These dep6ts would 
We the resorts of seal and talents-tlmZSS 
of improvements ; and numbers of young navaHSs 

of aU ranks would resort thither at their own expense 

+L profession. Improve- 
ment may thus be cultivated wi-+.Lntt+ .. .-a , 
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opened to them, which is now occupied by others. Naval 
Grunnery would become, as it most certainly should be, 
an organized department of the naval service, under the 
direction and control of the Admiralty ; and the author 
feels most certain that this simple measure would lay 
the foundation of a system which would soon he carried 
to perfection by the professional genius and zeal which 
it would call into action. 

23. The merits of this plan do not depend upon the 
limited extent to which we may be obliged to confine it 
at present, on account of the difficulty of making financial 
provision for a more general operation. — If it be plainly 
calculated to do some good, it should not be rejected 
because, for contingent reasons which attach not to its 
merits as a system, it cannot, at present, yield its full 
benefits. The adoption of a good sound system is the 
question at present under considei’ation, not its imme- 
diate extension. If we found our measure uj)on a good 
professional principle, the superstructure may be raised 
gradually, in proportion as we may require it. The 
question for consideration is, whether the plan which is 
suggested does not provide a good professional system 
for instructing officers, midshipmen, master-gunners, and 
gunners’ mates ; — for training a proportion of seamen 
as captains of guns, as well as for drilling seamen en- 
gaged in the ordinary way : whether such a measure 
would not eminently tend to encourage the pi-ofessional 
cultivation of artillery knowledge in a permanent insti- 
tution, which may hereafter be carried to any extent 
which circumstances may demand. If it promise such 
advantages, it will be cheaply purchased by any expense 
that may attend it. 

24. Were this an experimental measure that could 
not be commenced without first committing the oountiy 
to vast preparatory expense, we might hesitate about 
making the trial ; but the system may be instituted at a 
cost that would not amount to the expense of adding a 
tw-enty-gun ship to our establishment. The items of 
the expense of one dep6t were severally estimated by 
the author and given in the former editions, but, as the 
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question relating to such expenses, though inijiortaut at 
the time, has now been decided, it will" be uunecessary 
to re-state either the items or the amount. 

25. Ihe author hopes ho has succeeded in coiivinciug 
the reader that the improvement of naval guiuiery will 
paainly depend upon the character of tlie depOts of 
instruction. Whether seamen he raised in the ordi- 
naij way for three years, and drilled as at present, 
or 06 6ii.g'aged for a longer term, and trained as naval 
gunnels in the manner here jiroposed, there can be 
no reason why they should be taught by any but tlie 
members of the profession to which the practice really 
belongs. 

_ 26. Such were the observations made by the author, 
in the first edition of his ivork, on contemplating tlie 
gate of gunnery in the British navy at that time. 
J: olitical oil ciinistanc6s and financial considerations pro- 
vented the British Government in 1817 from immedi- 
ately adopting the proposition which, in that year, was 
presented by the author to the Admiralty ; but, in 1830 
the former bpjng materially changed, and the latter 
no longer existing, a commencement was made by the 
Naval Administration to put the proposed plan in exe- 
cution. ‘ 

27,. In that year Lord Melville, to whom the former 
edition of this wo A was dedicated, by an Admiralty 
Mmute, dged June 19, directed that a gunner/- 
school should be formed on board the “Excellent,” on a 
limited establishment. It was placed as a temporary 
measure under the superintendence of the late (Taptam 
George Smith, Commander of H.M.S. “Yictorv” an 
mgemous and zeMous officer, well known as the inventor 
ot the moveable lever target.* In 1832 the system for 

the of seamcn-gimnors in 

when, from the float®- Sons thl. of ammunition, 

unsteady— an ingenious expedient, devised as CMTahr4nuf^“ 

to the author, to explain and illustrate fhl femitli coninninicatcd 

226 and 227 of the ITaval o observations contained in pages 

artificial motion whilst the gunner is takino- his^ sSlit the target an 
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gunnery instruction was extended and joermanently 
established by Sir James G-rabam, first under Captain 
Sir Thomas Hastings, and, since his appointment to the 
important office he now holds, mrder Captain, now Rear- 
Admiral Chads, to both of whom the naval service and 
the country are deeply indebted for the zeal and ability 
with which, aided by a staff of meritorious officers, the 
courses of study relating principally to Naval Gi-unnery 
are unremittingly carried on, and the institution brought 
into so much practical efficiency. The school for 
instruction in the practice of Naval Gunnery was estab- 
lished on board the “ Excellent,” which is stationed 
at Portsmouth for that purpose : it is now under the 
able superintendence of Captain Sir Thomas Maitland, 
K.C.H., C.B. 

28. In 1839 the building which had been vacated, in 
consequence of the abolition of the Naval College for 
the education of young gentlemen destined for the naval 
service, was appropriated, in combination with the 
Gunnery-school on board the “ Excellent,” to the 
important purpose, as suggested by the author in 1817 
(see Art. 16), of accommodating and instructing naval 
officers of all ranks on half-pay, who might be d.esirous 
of availing themselves of the great advantages which 


there is exhibited, relatively with the line of sight through the centre of the 
wooden gun, any error which the gunner may have made in pulling the 
trigger-line at the proper instant to hit the centre of the target. 

On Captain Smith’s appointment to the superintendence of this commence- 
ment of a system of which he, in several interviews with, and letters to the 
author, had declared himself a zealous and earnest well-wisher, ho addressed 
to the author a congratulatory letter, of which the following is a copy : — 

H.M.S, Excellent, Portsmouth Harbour, 
July 14, 1830. 

“ Sir Howard, — take the earliest opportunity, after having heard of your 
return to England, to inform you that the Establishment which yon have so 
long desired to see in our Havy has commenced on the limited plan I had the 
honour to submit to you ; and, if I may be allowed to use a familiar remar Iv, 
as ce n^esi qite le premier pas qui coute, I trust you will have eventually the 
gratification of seeing the system extended as widely as you can desire. You 
have clearly demonstrated the necessity of it, and in such language as cannot 
fail in its effect. 

I have the honour to be, 

Sir Howard, 

Your most obedient and much obliged Servant, 

(Signed) George Smith.'*’ 
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those institutions severally and conjointly tender to 
officers, when not otherwise employed, to improve 
themselves in the various branches of nautical science 
and practice which enter so largely into the qualifica- 
tions indispensable to an accomplished, skilful, and 
experienced naval officer. 

29. The vast importance of these Establishments in 
promoting the efficiency of the naval service will be 
immediately appreciated from the following outline of 
their constitution, and of the professional objects for 
which instruction is there given. The Naval College 
is an establishment for twenty-four officers of all ranks, 
on half-pay, from Captains to Lieutenants ; for Marine 
officers previously to their entering the Marine Artillery, 
and for twenty-five Mates. The two last classes of 
officers go through a course of gunnery on board the 
“ Excellent,” previously to entering the College ; and 
the Mates compete for a Lieutenant’s commission, which 
is given at Christmas and at Midsummer to him who 
has attained the greatest proficiency. All the above 
classes of officers study, under a very able professor, the 
higher branches of mathematics, including Astronomy. 
Their course also includes the theory and practice of 
Steam Engineering, with Mechanical Drawing, Fortifi- 
■ cation, and Gunnery. 

The half-pay officers remain at the College from twelve 
to eighteen months, and the others, twelve months. 

30. The establishment includes twenty Cadets for the 
Marine forces, who may remain two years unless tliey 
attain the required proficiency, and can undergo the 
examination, in a shorter time. Their course of study 
comprehends Fortification, Gunnery, History, and the 
French language. 

Field Works are thrown up on a small island in the 
harbour, for the purpose of training the officers and 
men, and also for the service of field guns. On the 
same island there is a small laboratory, where all the 
students go through a course of instruction in making 
rockets, tubes, cartridges, fuzes, &c. Field-practice witli 
shot and shells is carried on by them at South Sea. 
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31. Besides the regular duties there are prosecuted, 
under the direction of the Commander of this Institu- 
tion, experiments of the most important nature, when- 
ever the prospect of benefit to the service requires that 
such should be made. Among these may be included 
experiments for the determination of the relative values 
of different natures of ordnance for the projection both 
of solid and hollow shot ; the extent of the ranges of 
projectiles ; their powers of penetrating into materials ; 
their crushing and splintering effects when fired against 
wood and iron ; and the effects of ricochets from land 
and water. It ought to be added, that other nations, 
particularly France, have, since the termination of the 
wars of the Revolution, carried on elaborate and highly 
scientific courses of experiments, with the view of 
improving their naval-gunnery practice. The details 
of these experiments, with the investigations founded 
on them, have been published; and, to the experiments 
conducted on board the “ Excellent,” in conjunction 
with those at Woolwich and at Shoebury Ness, we are 
indebted for the verification (in some instances the 
disproval) of the advantages ascribed to the discoveries 
of foreigners. In these operations a vast amount of 
science and practical skill has been brought to bear 
upon every object of national utility within the limits 
of their scope. 

32. Since the institution of the school of naval gun- 
nery on board the “ Excellent,” the total number of 
able seamen entered as gunners amounted in 1851 to 
about 2500, Of these upwards of 2100 passed exami- 
nation, and obtained certificates of qualification to serve 

, as captains of guns, gunners’ mates, and gunners of 

, ships. Of that- number 273 were, at different times, 
appointed as gunners, and 500 as gunners’ mates ; 
while no less than 1140 well-trained . seamen-gunners 
were then serving in the British navy as first and 
second captains of guns, or in other important stations. 

33. Seventy or eighty lieutenants, and 150 matQS 
and midshipmen, of those who have at different times 
been on the establishment of the “ Excellent,” passed 
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their examinations, and obtained certificates of pro- 
ficiency in the theory, practice, and manual exercise of 
naval gimnery ; and of these, ahont sixty were then 
serving as gunnery-lientenants, mates, and midshipmen, 
on hoard of ships in commission ; and so zealoixsly have 
officers of all ranks availed themselves of the advantages 
of resorting to Portsmouth for improvement, that about 
460 officers of different ranks, post-captains, com- 
manders, and lieutenants, passed their examinations, 
and obtained certificates of qualification according to 
their different attainments in naval gunnery. 

34. The present establishment of the “Excellent” 
consists of a Captain, who is also superintendent of the 
Eoyal Naval College, 1 Commander, 12 Lieutenants, 
and 25 Mates (of these, there are in general 16 or 18 
only) ; there are, besides the master-gunners, 360 
seamen-g-unners, and 200 hoys under instruction, con- 
stituting all those who are not in sea-going ships. 

35. The recent augmentation, to about 12,000 men, 
of the Eoyal Artillery, was made, as stated in Parlia- 
ment, because none of our foreign garrisons were well 
provided, and some very inadequately, with this most 
essential description of troops ; and also because the 
gunners disposable at home were not only insufficient 
to furnish more than at the rate of one artilleryman for 
every three guns in our coast defences, , forts, and 
arsenals, as they now exist, but absolutely incapable of 
furnishing a supply of artillerymen for the additional 
armament required to man the numerous defensive 
works which it would be necessary to construct on the 
occurrence of any serious alarm. In addition to the 
above reasons for so great an increase in the land- 
service artillery, it was stated that six years are required 
to instruct land-service artillerymen, and render tliein 
practically efficient. The complements of seamen- 
gunners for our ships now in commission are too 
limited; and a long time would elapse before new 
levies of seamen could be properly trained to the guns, 
in the event of any emergency which might require an 
extension of our naval force. Though we have an 
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establishment for instructiirg seamen-gunners during 
peace, in the details of their duty, it is on a scale too 
contracted to be efPectual in war. As our land-service 
artillery has been augmented to about 12,000 gunners, 
so the number of seamen under instruction in naval 
gunnery should be increased to an extent which may 
suffice to furnish at least 3000. This may be done, not 
by increasing the establishment of the “ Excellent” to 
that extent, but by retaining the most expert of the 
men that have been so instructed, and keeping them in 
active employment in sea-going ships and gunnery 
frigates,” two of which should be added to that import- 
ant department for this purpose. We may thus have 
available at any time a number of men well-practised 
and ready for any emergency ; whereas, by casting 
them loose on the world, the means devoted to the pur- 
poses of their instruction are expended in vain, and the 
ends for which the expense is incurred are defeated, 
while the men are liable to be picked up and employed 
for the benefit of rival nations. 

36. Soon after the publication of the Third Edition of 
tins work, in which the augmentation of the impoi’tant 
establishment of seamen-gunners was advocated (Art. 
38 of the former, and Art. 35 of the present edition), 
the “ Edinburgh,” of 58 guns, now Admiral Chads’ 
Flagship, was, on the recommendation of that distin- 


“ Frigates of instraction for seamen-giinners in the Frencli Navy are 
appropriated to that important purpose, and occasionally accompany their 
squadrons and fleets on sea-going service. Thus the Amazone, fregate d’in- 
strucfci on, formed part of Admiral La Lande’s fleet in the Mediterranean' 
in 1840. ’ 

The Minerve 1st class frigate was specially commissioned for L’Ecole 
des Matelots Canonniers, in 1848. 

The Russians have long since adopted the French practice of forming what 
are called Equij)ages de IJgne (ships’ crews) ; of these they have 46, each 
consisting of 1195 men : viz., 27 in the Baltic and at Archangel, 16 in the 
Black, and 3 in^ the Caspian Sea. Each “ Equipage ” is divided into ibur 
companies, of wliich three form the quota assigned to ships of three decks, 
two-and-a-half to ships of two decks, and one-and-a-half to frigates of 60 
guns. Nor are the Russians less active than other maritime powers in teaching 
the science and improving the practice of naval gunnery. It is scarcely ne- 
cessary to observe that, on a recent occasion, they gave ample proof that they 
can effectually handle those destructive w^eapons which have been introduced 
into the warlike navies of other nations within the last forty years. 
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guished odicer, commissioned as an additiona 
sliip, and placed under tlio command of Capi 
E.N., wlio, on board the “ Kxcelleni.,” luul 1 
under tbe former commander Avith so miutli 
ability as to prove bimself one of tbe best t 
and wbo, wlien called upon, Avill 
; in practice bis high sci 


the school 

fully qualified to pxit 
tainments. 

When not at sea, the “Edinburgh” is stationed at 
Plymouth, where it, in part, accomplishes the object 
proposed by the author, of haAung a depot of trained 
gunners at each of the great fitting-out ])oi'ts of the 
empire. This addition to the gunnei’y establishment is 
a step in the right direction ; but much yet remains to 
be done in order to attract seamen to, and retain them in, 
that important bi'anch of the sei'A^iee. From the sub- 
joined table”' it aagU be seen that, according' to tbe pre- 
sent regulation, those seamen aa^Iio obtain certificates of 
the first and second classes receive, respectively, only 
2d. and Id. per day above the pay due to their ratings. 


A Tabij! of the Rate of AVages hr the Royal Navy per Month and 
Teak, under the Old and New Regulations. 


Under the Old 
Entries. 


Continuous Service, 
or Entry for 10 Years. Difference 

in favour of 

Continuous 
Service 

Per Year. per Year. 


Rating. 


Per Month 
of 

31 Days. 


I Per Month 
I of 
I 31 Days. 


Chief petty officers . . 

First-class workingpetty 
officers , . , , 

Second - class working 
petty officers 
Leading seamen 
Able seamen . 
Ordinary seamen . 
Second - clas.s ordinary" 
seamen . . , , 

Boys (first class), amdl 
naval apprentices . J 
Boys of the second class 


Semnen-gunners, who are men drained in the 
(lay in the first elass, and Id. per day in the se 

other fay of tlmr mtings. 
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Tliis is not sufficient to induce seamen to enter the ser- 
vice for the purpose of being trained as gunners rather 
than as mere seamen on board a ship bound for a port 
to which they may desire to go, and under officers whom 
they may prefer ; nor is the amount of pension awarded 
to the class of trained gunners sufficiently liberal. The 
government and the country should consider what would 
have been the state of the naval service if the Establish- 
ment for training seamen-gunners had not been formed, 
and the deficiencies even now experienced from its 
inadequate extension. 

While the “ Edinburgh ” was a gunnery-ship, its 
establishment contained 250 seamen-gunners and 70 
boys. The total establishment on board the “ Excellent ” 
and the “ Edinburgh” consisted of 610 seamen-gun- 
ners with 200 boys : these supplied a limited number of 
seamen-gunners to every ship of war now in com- 
mission ■; and the whole establishment must eventually 
be increased to enable this country to keep pace with the 
other great maritime powers. 

Such was the number of seamen-gunners available for 
immediate service when the country began to prepare 
for the impending war : to them, however, must be 
added the men previously trained on board the “ Ex- 
cellent,” who were serving in ships on the Peace 
Establishment. The naval force in commission Avas 
then vastly and suddenly increased. The total number 
of guns carried by the ships in the Black Sea Fleet is 
1394, and those in the Baltic Fleet 2200. Supposing 
the ships’ batteries are manned on one side only, half the 
sum of these, or 1797, is the number of guns on the fight- 
ing sides of the ships ; and for this vast force we had 
only 610 men fit to serve as captains of guns in depdt, as 
none could be spared from the ships previously in commis- 
sion. This inadequate number furnishes onty one trained 
seaman to each gun, as its captain, whereas there should 
be three ; the captain, the man under him, with the 
mmi who serves the vent-tube and lock. Had the Esta- 
blishment for trained gunners been increased, as urged 
by the author three years since (see the preceding 
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article,), how different would hiivc heon the offcctive 
couditiofl of the fleets! The present defieieiiey, Avhich 
is severely felt, notwithstainling- the vast exc'rtio'ns which 
the naval officers liave made to train to the gnus men 
Avho, even, were not always seamen, cannot he too 
strongly pressed upon the notice of the naval adminis- 
tration of the country. 

37. It should he rememhered that, when emergencies 
shall arise, w'^e shall require both gunners well qualified 
to cope with opponents trained in all the improvements 
which the practice with solid shot has everywhere at- 
tained, and bombardiers highly expert in the more diffi- 
cult and delicate operations of shell-firing — a practice 
which, if not carried on with the utmost skill and care, 
may be attended with accidents of a nature capable of 
causing the loss of a ship, or even of compromising vic- 
tory in a general action. 

38. The extensive establishments at the five principal 
naval arsenals of France for the organization of Equi- 
pages de ligne (ships’ crews) (Ordonnance of the 11th 
Oct. 1836), as well as the establishment for the instruc- 
tion and training of Matelots Canonniers, will hereafter 
be described in detail. From these reserves, together 
with the extensive establishments of Marioe Aiffillery 
and Marines, a very considerable number of ships of 
the line, frigates, and other vessels may be promptly 
manned and speedily prepared for service. This 
would be done by immediately embarking the reo-u- 
lated nmnber of companies, each composed of six petty 
officers, thirteen marine apprentices, and thirty seamen 
and the regulated number of Matelots Canonniers 
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PAET 11. ■ 

ON THE THEORY AND PRACTICE OP GUNNERY, 

MOEB PAETIOITLAELY APPLIED TO THE SERVICE OP NAVAL ORDNANCE. 

39. The discoveries made by Robins, Hutton, and 
others in tbe science of gunnery have, within a few 
years, been so much the sui^ects of elementary instruc- 
tion in the public seminaries of Grreat Britain for the 
education of men intended to enter the military and 
naval service of the country ; and an artillerist has now 
in so high a degree the power of attaining the pure 
science of his profession, that it may seem unnecessary 
to dwell at length on the mathematical theory of pro- 
jectiles. This subject Avill, therefore, be briefly intro- 
duced in notes ; and it is intended, in the text, merely 
to exhibit the formula which comprehend the rules 
employed in the practice of gunnery, and to explain 
the manner in which those rules are deduced from the 
theory. 

40. The theory of gunnery, in its present state, is 
admitted to be insufficient to serve alone as a basis for 
the practice of the artillerist; yet, as it may be not 
unreasonably expected that the theory will ultimately be 
carried to a degree of perfection corresponding to that 
which has been attained in other departments of physical 
science, it should be borne in mind that this object can 
be gained only by a diligent cultivation of the theory 
itself ; and it may be added that it is only a scientific 
member of the profession who can direct experiments 
tending to useful results, or can advantageously in- 
troduce in formulae the data which the experiments 
furnish. 

41. While the processes to be followed in investigat- 
ing the laws of projectile motion in resisting media 
were known only to a few men of superior scientific 
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attainments, it happened unavoidably, the guide to a 
correct and improved practice being- wanting-, that the 
most indispensable precepts relating- to construction, 
armament, and equipment were violated, and the most 
obvious results of experimental research were unseen or 
disregarded. 

42. A knowledge of the principles of gunnery is more 
essential to the naval artillerist than to an officer in any 
other branch of the service to him it may indeed be 
said to be absolutely necessary^ — and it cannot be doubted 
that he ought to avail himself of every means in his 
power to study the theory which should form the ground 
of his practice.' It is true that the construction of a 
gun and the regulation of its equipment depend not 
always on an individual officer, but are determined by 
the authorities in the proper department under the 
Board of Ordnance ; it is also true that tables of the 
ranges of shot, with different charges of powder and dif- 
ferent elevations of the “ arm,” have been formed from 
experiments, and publishedby authority, for the guidance 
of the artillerist in like circumstances ; but these tables 
are,_ even now, not sufficiently extensive to meet the vast 
variety of cases in which, afloat or on shore, the officers 
of our navy may be called upon to act ; and, the charges, 
the elevations, and even the windages remaining the 
same, the ranges continually differ in consequence of 
variations in the quality of the powder, the state of the 
atmosphere, the figure of the shot, and many other cir- 
cumstances. 

• 43. A familiarity with all the details of the theory of 

projectiles can be acquired only by the aid of works 
professedly treating of dynamics in its highest branches ; 
but a course of study carried on to an extent which the 
reading of such works implies may not be within the 
reach of every officer ; and, at present, it is perhaps un- 
necessary. A certain knowledge, however, of the prin- 
ciples is indispensable for all, in order to enable them to 
compi eliend the deductions made from the theory, and 
apply the formulae to such novel cases as may arise in 
the course of their practice. 
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44. The numerical determination of points in ^ the 
curve described by a projectile in a I'esisting medium, 
even when the analytical formula are given, is a work 
of so much labour that scarcely ajiy practical artillerist 
would be disposed to execute it for a particular case 
which may occur, and such officer, confining himself to 
the subject of ranges only, would probably prefer making 
approximative interpolations between the I'anges which 
have been experimentally determined ; yet even this 
comparatively simple process cannot be effectively ac- 
complished without a knowledge of the principles on 
which the ranges are investigated ; and an officer of the 
artillery should no more be unacquainted with these 
than with the important discoveries which, in gunnery, 
relate to construction and armament. It is, in fact, of 
the utmost importance that officers should be familiar 
with the velocities due to the charges they use, with the 
principles on which those charges have been regulated, 
and with the effects Avhich may result from variations in 
their quantities or qualities. It is particularly essential 
that those naval officers at whose discretion and on 
whose application the equipment of vessels with respect 
to the nature of gun is frequently regulated, should 
know the laws of the action of powder in guns of , dif- 
ferent lengths, and ■with charges of different quantities, 
also the effects of a plurality of shot as well as of single 
balls, or shells, of different w-eights. Lastly, officers 
should be acquainted with the laAvs of the penetration 
of shot of different sizes, when fired at different distances 
into materials of different kinds, as well as with the 
effects of the air’s resistance on projectiles of .different 
magnitudes and forms when discharged with different 
velocities. 

45. Persons unaware of the force with which a mili- 
tary projectile, when impelled with great velocity, is 
resisted in its passage through the air, and imperfectly 
acquainted with the mathematical* processes by which 
the trajectory, or path, in a resisting medium may be 
approximatively determined, still imagine that the laws 
of the flight of such projectile may be deduced from the 


26 


NAVAL GUNNERY. 


Part II. 


well-known properties of tlie parabolic curve, which it 
wonld describe in vacuo. Tins opinion is, however, un- 
founded, and the results obtained from tliose properties 
are seldom of use in the practice of gunnery ; yet as the 
parabolic theory affords useful deductions in some cases, 
and a knowledge of it constitutes a stej) in the ordinary 
courses of military instruction; that theory is, in the 
subjoined note, briefly explained.® 


Let A, Pig. 1, Plate I., be tbe centre of gi’avity of the projectile at the 
mouti of a piece of ordnance ; let A X be a borfeontal, and A Y a vertical 
line, both passing through ^at point ; also let A T, a tangent to the ciirv^e at 
A, be the direction in which the shot is discharged, so that TAX is the 
angniar elevation of the piece. Let this angle be represented by a, and let the 
initial velocity oi the shot he reiiresented by v : let ^ be any time reckoning 
Iroin the instant of the discharge, also let ai, y he the horizontal and vertical 
co-ordinates of any point in the curve. 

Now, if the force of gravity did not exist, the shot would move with iinifonn 
velocity in the line A T, and if h were its place at the end of the time L we 
should have ’ 

ir ( = AR) = < 2? cos. a, = sin, a: 

but, by pyuamics the dedexion (6 P) produced by gravity in the time t is 
expressed by ^ g t (jg — 32.2 feet) ; therefore we have 

y {-'P'R)- tv sin. 

Now, from the first equation, we have 2 f = • 

V cos. a ' 

and, substituting for t this value, we have 

2 cos.^ a 

again, by Dynamics, v^zzz2gh Qi representing the height due to the iuitinl 
velocity), therefore the equation to the trajectory hecome7 


y=x tan. a- 


.r® 


4 h nos? a 


(A) 


When 2 /—- 0, we have, first £i5=0, and secondlv a nna i 

horizontal plane. t^xpiesses tlie value of tlio range on a 

Differentiating the epuation (A) and maiing g=0, we have *=2 h sin. « 
cos. a, the half-range (=Al[),and substituting this value of « in (A), we get 

y^hsm?a 

for the greatest vertical ordinate (=:M and X ooiu i i ^ 

curve. ^ ^ called the vertex of the 
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46. But no artillerist requires now to be told that the 
deductions from the parabolic theory are_ without vake 
in practice, except when the initial velocities of projec- 
tiles are less than two or three hundred feet in a second, 
when the resistance of the air is very small. In such a 
case, indeed, the propositions of gunnery may be solved, 
by the parabolic theory, with tolerable accuracy; but, 
with greater velocities, the conclusions obtained from it 


Since 03= COS, a, we have 
dx 

that is, the velocity of the shot in the horizontal direction at any point in the 
curve is constant. 

Again, since y=t v sin. g t\ we have (the velocity, in a vertical di- 
rection, at the end of a given time t) = v sin. a-g t 

From these values of ^and 3 — we have -7-7 V (the velocity at 

at at at 

the end of a given time #, in the direction of the curve) 

= { — 2 7 ; ^ ^ sin. a + gH ^ } ^ ; 

but, if d represent the angle which a tangent to the curve at any point makes 
with a horizontal line, the velocity at that point in the direction of the curve, 

will be expressed by ^ i-., or ; that is, such velocity varies in- 

■ at cos. & cos. ^ 


versely as the cosine, or directly as the secant of the inclination of the curve, 
at the given point, to the horizon. 

From the value of x we have — - — , and when a:=:4 A sin. a cos. a, 

V cos. a 

that is the whole range, the value of becomes 


4 h sin. a 


or sin. 




3 ’ 


this is the expression for the whole time of flight, and it evidently varies 
with the sine of the given angle of elevation. 

Since the product sin. a cos. a remains the same for any given value of a 
and for its comxDlement, it follows that there are two elevations (a and 90°— a) 
of a piece of ordnance which, with the same initial velocity, give the same 
horizontal range. 

The elevation of a piece being the same, the horizontal ranges (2 li sin. 2 a) 


vary with the heights due to the initial velocities ; or, since 


with the 

2 / 


squares of the initial velocities ; lastly, the initial velocities being equal, the 
horizontal ranges vary with the sine of twice the given elevation, and such 
range is evidently a maximum when a, the elevation, is 45 degrees. 
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are grossly erroneous. It will neither serve to determine 
the range, when the elevation and initial velocity are 
given ; nor if the time of flight were observed and the 
range measured, could the initial velocity be computed 
from those data. 

47. The determination of the velocity of shot at the 
moment of being discharged from a piece of ordnance, 
the charge of powder being given, would be an easy 
deduction from the Imovm theory of forces, were it not 
that much uncertainty exists respecting the value of the 
expansive force of fired gunpowder ; and it was to ascer- 
tain that value by comparing the mathematical expres- 
sion for the initial value of shot with velocities obtained 
from experiment that Mr. Eobins first invented the 
Ballistic Pendulum, by which such velocities can be 
measured with great j)recision. 

48, The .experiments of Mr. Robins formed an era in 
the theory of gunnery, but having used only such shot 
as could be discharged from musket-barrels', it became 
desirable that experiments of the same nature should be 
made on a much larger scale than the means of a private 
individual cnuld afford, and the prosecution of this im- 
portant subject was entrusted to Dr. Hutton, professor 
of mathematics in the Royal Military Academy, to 
whom the country is so much indebted for the high 
state of theoretical knowledge which the British artillery 
possesses. These experiments were commenced in the 
year 1775, and a copy of the report, being presented to 
the Royal Society, was honoured with the gift of the 
annual gold medal. Dr. Hutton carried on a second 
series of the experiments in the years 1783, 4, 5, &c. ; 
and Dr. Gregory, his successor in the chair of mathe- 
matics 8.t the Academy, was, in 1817, conjointly with 
General Millar and Colonel Griffith, charged with the 
superintendence of a corresponding series, in which a 
pendulum weighing 7000 lbs, was employed. It should 
pe observed that experiments having the like obiect 
m but with a different kind of machine, were, 
m 11 64, carried on by the Chevalier d’ Antoni, at 
iurm, and the results at which he arrived differ 
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but little from those subsequently obtained by Dr. 
Hutton. 

49. The Ballistic Pendulum, Fig. 2, PI. I., consists of 
a large block of wood, suspended by iron rods, so as to 
vibrate on a horizontal axis upon receiving the impact 
of shot projected into it. In order to measure the arc 
of vibration Dr. Hutton applied a pointed piece of iron, 
as at P, to the inferior surface of the block, so that its 
lower extremity might, during the vibration, trace a 
curve line on a bed of soft grease which filled a groove 
in the circular piece A B of wood. The number of de- 
grees in the act of vibration, or the chord of that number 
of degrees, -was measured on a scale of chords rvhich was 
laid down on the machine ; and, from thence, the places 
of the centre of gravity and the centre of oscillation, 
together with the momentum of the inertia of the jren- 
dulum being previously found, the velocity of the shot 
at the moment of impact could be determined. 

50. In conducting their experiments at L’Orient, from 
1842 to 1846, the French engineers made use of a pen- 
dulum consisting of a suspended gun in combination 
with a suspended receiver {receptmr), corresponding to 
the block in the English pendulums ; and, in 1843, the 
United States’ government caused a series of experi- 
ments to be made, under the direction of Brevet-Major 
Mordecai, with an apparatus constructed on the same 
principle as the French machine. It consisted of a gun 
(a 24-pounder or a 32-pounder) suspended betw'een tw^o 
piers by a horizontal axis turning on hnife-edges ; and of 
a hollow frustum of a cone of cast iron suspended in a 
similar maimer; the axes of the gun and cone, when 
both were at rest, being in the same horizontal line. 
The hollow frustum was filled with sand, in bags, to 
receive the imjiact of the shot ; its front being covered 
wdth a plate of iron having in the centre a perforation, 
which was covered with sheet lead, and through this the 
shot passed after being discharged from the suspended 
gun. The whole weight of the gun-pendulum w^as 
10500 lbs., and that of the receiver pendulum 9358 lbs. 
The distance of the centre of gi’avity in each, from the 
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axis of suspension, was about 14| feet; and tlie _ sensi- 
bility of tbe pendulums was such, that when set in mo- 
tion in an arc of 12 degi’ees, tlie receiA^er-pendulum con- 
tinued to vibrate about 24 liours, and the gun-pendulum 
about 30 liours. 

51. Tbe distance of tbe centre of gravity G, Fig. 2, 
PL I., from tbe axis of suspension at 0, in tbe ballistic 
pendulum is, in some cases, found experimentally by 
balancing tbe whole apparatus, in two different positions, 
on an edge of a triangular prism ; but tbe most accurate 
process for its determination is (while the inacbine is 
suspended on its horizontal axis at 0) by a weight at 
the end of a string attached near P, and passing over a 
pulley, to draw tbe block up till its vertical axis G P is 
in a horizontal position. Then the known weight of 
the whole pendulum being supposed to act at G, the 
required place of the centre of gravity, and being re- 
presented by W ; also P representing the weight wliich, 
by experiment, keeps the machine in equilihrio in a hori- 
zontal position ; we have, by the nabire of tlie lever, 

P.C P = 'W.C G ; therefore C G = ~ C P 

Vv 

Thus the required distance of the centre of gravity fi'om 
the axis of suspension is known.”' 


The position of the centre of gravity in each of the pcndiihinis used in 
the United States’ experiments was found by balancing the machine, in dif- 
ferent positions, on a steel bar ; but the method eniployed by the French 
artillerists was nearly as follows : — The axis of the bore being in a horizontal 
position, a weight lu sufficient to cause that axis to take a position, as A B, 
Fig. 3, Plate 1., inclined to the horizon in a certain small angle A D E, repre- 
sented by e, was applied, as at H, under one extremity of the piece ; ' the 
centre of gravity of the whole, Avhich previously was in a vortical line C Z 
passing through the axis C of suspension, w^as consequently made to describe 
an arc subtending an equal angle Z 0 D. The same weight was then removed 
to the opposite extremity K, of the piece, hy which means the centre of 
gravity was made to describe an arc subtending an angle e' on the other side 
of the vertical line. Then, W being tbe weight of the pendulum with its gun 
or mortar ; I the length of the pendulum, or the perpendicidar distance from 
the axis of suspension to a line H K, parallel to the axis of the bore, and join- 
ing the points H, K, at which the weight w was attached un<lcr the piece, if 
a he the length of that line, also if Gr represent the reqiiii-ed distance of the 
centre of gravity from the axis of suspension ; -we shall have 
G-~ sin. (0+0^) 

W* sin. (0+0') 

In the investigation of this foimula, 6 and 6' being small angles, cos. 0 and 
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52. The centre of oscillation, in a vibrating body, is 
that point in which, if the whole quantity of matter 
conld be concentrated, the time of a vibration about the 
same axis of suspension would be equal to that of the 
given body. In order to obtain, experimentally, the 
distance of the centre of oscillation from that axis, let 
the body, when suspended freely, be made to perfonn 
vibrations of small extent on each side of a vertical 
plane passing through the axis of suspension, and let 
the number of such vibrations which are made in a 
given time, as one minute, be counted. Then, the num- 
ber being represented by n, since, by Dynamics, the 
lengths of pendulums are inversely proportional to the 
squares of the number of vibrations performed in a given 
time, we have, I the length of a mathematical pendulum 
vibrating seconds in the latitude of the place of experi- 
ment being known,"' 

: ( 60 y : : I : r; 

V being the length of the equivalent mathematical pen- 
dulum or the required distance (0 0, Fig. 2) of the 
centre of oscillation from the axis of suspension : this 
distance is supposed to be measured on a line passing 
through the axis of suspension and the centre of gravity 
in the body.’' 

63. The centre of oscillation being found, the momen- 
tum pf inertia with respect to the horizontal axis of sus- 
pension, may be readily obtained thus : — 

Let I be the distance of the centre of oscillation from 


COS. are, each, considered as unity ; and sin. {B+6^) is put for sin. sin. 

— (Experiences d’ArfiUerie executees d L" Orient, Paris, 1847.) 

The formula for Gr in the work just quoted (page 8) is more complex than 
that which is above given, in consequence of the introduction in the former 
of an additional weight called the Oompevsateur, which is employed in ordta' 
to insure a perfect horizon tality of the axis of the bore when an experiment is 
to take place. * 

“ ?= 39.13929 inches in the latitude of London, 

The observed number of oscillations should, in strictness, bo reduced to 
the number which would be performed by the body in an equal time if the 
vibrations were infinitely small. For this purpose the observed number n 

should be multiplied ^7 ^ i ^ ^ ^ being the height of the observed mean 

arc of vibration, or the vertical distance from its highest to its lowest point. 


32 


NAVAL aUNNERY. 


Part II. 


tlie axis of suspension ; G the distance of the centre of 

gravity from the same axis; w the mass ( = “) of the 

body, w representing the body’s weiglit, and g (= 32.2 
feet) the force of gravity ; then, by Dynamics, 

7 _ / ^ _ 

/ - ; 

and/ r* dm (the required momentum of inertia) = G or 
G 

9 . . . ' 

64. If the block of a ballistic pendulum, when at rest, 
be struck at any point in its front by a shot projected 
horizontally against it, the line of projection being also 
in a vertical plane perpendicular to the axis of suspen- 
sion, the angle through which tlie vertical axis of the 
pendulum is made to recoil by the impact may be. mea- 
sured by the scale on the machine ; and this angle, with 
the other data obtained in the manner just stated, will 
afford the means, by a comparatively simple process, of 
obtaining the required velocity of the shot. The formula 
for tliis purpose is 

wh ^ - ’ 2 ’ > , 

in which v is the required velocity of the shot at the 
instant of striking the pendulum ; 

G, the distance of the centre of gravity of the pendulum 
from the axis of suspension ; 

W, the weight of the pendulum ; 
zc, the weight of the shot ; 

I, the distance of the centre of oscillation in the pendu- 
lum from the axis of suspension ; 
li, the distance, in a vertical direction, of the point of 
impact from the axis of suspension ; 
gr (= 32.2 feet) the force of gravity ; and 
6, the an^lar extent of a vibration on either side of a 
vertical line drawn through the axis of suspension.® 


Let TO represent the mass ^ ^ of the hall ; then m v expresses the 

quantity of motion in it, and mvh k the momentum of the hall’s motion. 
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It is evident, other thing's being equal, that tlie velo- 
city of the shot varies with sin. 4 6 , or with the chord 
of the arc of vibration. 


with respect to that axis, at the time of impact, the pendiilitm being then at 
rest. 

Now v' representing the angular velocity of the pendulinn after impact, 
vl r dm represents the motion of an element d m of the pendulinn at the dis- 
tance T from the axis of suspension, and J' v' T'^dm is the uiomentiim of the 
motion of the whole pendulum ; but d is constant for all the elementary 

molecules, anciyj'^ d m is (Art. 53) = — ^ Z, or (M being the mass of the pen- 
dulum) =CtM I ; therefore v' G- M I expresses the momentum of the motion of 
the Avliole pendulum. Also 7n v' h being the motion of the hall in the pen- 
dulum, .mV is the momentum of that motion. Then d (GMl+'mJd) 
expresses the momentum of the motion of both ball and pendulum after the 
impact j and, since the momenta before and after impact are equal, we have 


Hence 


d (G M Z+ w Id) = vmhi 
V m h V w h 


'GMZ-fwi/i^” GW/ + ie/i2' 


By the recoil of the ]:)endiilum after impact the centre of gravity in tlie 
pendulum is raised vertically to a height expressed by G (1— cos. 6), or 
2 G sin.‘^ and the centre of gravity in the ball is raised vertically to the 
height h (1— cos. B) or 2 h sin.^ h B\ multiplying the first by W and the 
second' by we have 

2sin.2i0(GW+/^w?) 

for the force of gravity overcome by the ball and pendulum during the recoil ; 
and, by Dynamics, this is equal to half the vis viva of tlie system. But the 
vU viva being equal to the product of the momentum of inertia by the square 
of the angular velocity is, for both pendulum and ball, expressed by 


therefore 

and 


I -dw Id) = 4 sin.2 I 0 (G W + h w\ 


9 

17' = 2 sin. J 0^ 


G'Wl-^wJd ' 


Equating this with the second of the preceding values of we obtain 

t.=‘> sill ■> a V { (GW+A«>)(Gw;+»«//q g } 

■■■* toll ■ 

If the distance of the point of impact from a horizontal line passing through 
the centre of oscillation he very small ; then may be considered as equal 
to I j and the last equation will become 


2(GW+m;Z) . ^ ^ /g 

« = j 


or 


D 
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55, In tlie United States’ pendulums, after 1 had been 
determined, as above mentioned, an additional weight 
(667 lbs.) was applied tinder the gun and block, "“by 
which the distance from the centre of oscillation to the 
axis of suspension was rendered equal to the distance 
of the line of fire, and point of impact, from that axis. 
This weight, representing it by is expressed by the 
formula — 

in which W' is the weight of the original pendulum ; ic 
the additional weight to be applied ; 

(x and Gr the distances from the axis of suspension to 
the centres of gravity of the original and of the aug- 
mented pendulum ; 

b the distance from the same axis to tlie centre of gravity 
of the additional weight ; 

r and I the distances from that axis to the centres of 
oscillation in the original, and in the augmented pen- 
dulum respectively.® " 




^ 2 {W+w) G' 
to I 


sin, I 




But 2 sin. I ^ I, the linear velocity of the centre of oscillation ; therefore 






W 


“ The fomnila for nl may he investigated as follows :-By the nature of the 

centreof gravity, GW +6 t«/ = (W'+V)G; whence 

being multiplied by W-f gives G W+i for the monmntrof gr-avity 

on the augmented pendulum. Now, (Art. 63) 51^ is the momentum of 

g.-dty (supposing uf to he a cylinder or prism) is ^ (« being b.alf the 

Mght of the additional weight); and. with respect to the a.is of suspension. 
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In tlie above formula for v (Art. 54) W, G and I 
may be considered as expressing, respectively, the 
weight of the augmented pendulum and the distances of 
its centres of gravity and oscillation from the axis of 
suspension. 

56. In the investigation leading to that fonnula no 
notice is taken of the resistance of the air against tlie 
face of the pendulum when made to vibrate ; but it is 
shown by Dr. Hutton (Tract xxxiv. Art. 27) tliat the 
diminution of the velocity on this account does not ex- 
ceed s,’?? of the whole; and even this is, in part, cor- 
rected by the mechanical method employed in determin- 
ing the centre of oscillation. It is proved also by Dr. 
Hutton that no sensible error in the computed velocity 
of shot arises from the time (about 35? of a second in the 
pendulum which he employed) during which the shot is 
]penetrating into the block. 

57. The distance of the ballistic pendulum from the 
muzzle of the gun being necessarily from 30 to 50 feet, 
in order that the block may not be affected by the flame 
arising from the discharge, the velocity of the shot at 
the_ moment of leaving the gun is g'reater than that 
which is obtained from the formula in Art. 54; and 
different formulie have been proposed for the purpose of 
ascertaining one of these velocities from the other, or 
the velocity lost by the shot in passing from the gun 
to the pendulum : before stating these, however, it will 
be proper to show in what manner may be obtained 
the coefficient of the square of the velocity in the ex- 
pression for the retardative force arising from the I’esist- 
ance of the air. (See Art. 59.) 

58. The initial velocity of shot has been determined 
by firing the shot directly against one end of a hollow 


is |-c“+— But. 0 being very small, the first of these terms may be re- 
. , , . G'W'l' w’, 

jeeted ; therefore js expresses, axrproximatively, the nromentiun of 


the inertia, of the original pendulum. 

G'W'+to'i 1 , 


It follows that 

G'W’(l-l') 
h(b~l) • 


p 2 
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Fig. I. 


cylinder closed at tlie extremities, wliilc tlic cylinder is 
made to revolve uniformly on its axis, the .‘<hot being fired 
as nearly as possible parallel to tlie axis. Tl ic rule for de- 
termining the velocity by sucb a macbino is vc-ry simple. 

Suppose tlie shot were to culor tbe near- 
est face of tbe cylinder at a, and to emerge 
from tbe farthest face at b (h being, by the 
revolution, brought opposite to a during 
tbe time that the shot is passing through 
the cylinder). Let the length of the 
cylinder be 24 feet ; let the angle A 0 B 
he 30 degrees, and let the time of the 
cylinder s revolution on its axis be J of a second : then 

360° : 30° of a second ; 

cind tli6^ last term is tlie time in wliicli tlie shot was 
passing in a straight line throiigli the crlinderj that is 
24 feet ; therefore 24 x 96, or 2,304 is 
the shot in feet per second. 

59. Since the^ absolute resistance of any medium 
against a spherical body moving in it depends upon 
the surface which is acted on during the motion, upon 
the density of the medium, and upon some function 
(suppose the square) of the velocity ; let r be the semi- 
diameter of the body, g the density of the medium, v the 
velocity, and let TT represent 3.14159 (half the circum- 
terence of a circle whose radius is unity). Then by 
Dynamics, r* ^8 h' will denote the resistance, h' being 
a constant coefficient, which can be determined only by 
experiment. But the mass of the shot, suiiposed to be 

a solid q^Ve, being in which gAepresents the 

density of the shot ; the retardative force arising from 

the resistance of the air will become wliich. may 


be represented by^^^. h being a fraction whose value 

must be found by experiments. Much doubt exists 
concerning its true value ; but, according to the beS et 
periments which have been made, it shoffid be expressed 


4r 


Paet II. THEOKY AND PEAOTIOE OP GUNNERY. 


37 


by 0.225. Tlie specific gravities of tbe air and the shot 
may be substituted for 8 and 8' respectively in the above 
formula. 

60. The fonnulfe alluded to in Art. 57 are obtained 
from the usual differential equation of motion 

■ T¥'~ 

in which / may represent the retardative force arising 
from the resistance of the air. Then, if the i-esistance 
be considered as proportional to the square of the 

velocity, it may be represented by c or ^in 


ft S' 

which c is put for the coefficient — above) ; and we 


have V = 


V 


or v = Y “ 


rW 

(a) 


In these expressions, V represents the initial velocity, 
or the velocity of the shot at the muzzle of the gun, a* 
the distance of the gun from the pendulmn, v the velocity 
at the instant of striking the j)endulum, and e( = 2.71828) 
is the base of the Napierian logarithms. 

Dr. Hutton, making the resistance of the air propor- 
tional partly to the square and pai-tly to the first power of 
the velocity, investigated a formula which is equivalent to 


whence 


x=:p hyp. log. 
a 




S' 


In these expressions p is put for 


.000007365 


(w = the 


dx . 

-~ = Ae-cx : 
d t 


^ Assume 

then, cliiierentiating and dividing hy dt, we have 

. . ■ d^ X . dx dx^ 

27s -A e-«»X -c _ -c ; 

thus the differential equation of motion is satisfied. 

But, when x-O, ^ becomes V ; therefore, making. a;=0 in the equation for 

d X “ 

jT, we have A~Y ; and that equation becomes 1 ;=: as in the text. 
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weigilt of tlio sliot in poximls, and d = ifs dianictev in 
inches) and q for 231. (Hutton’s ‘ Tracts,’ d'ract axxvii., 
Arts. 78, 79.) 

But the officers of the French school at j\Ictz, making- 
tire resistance proportional, partly to the !4(jna.re, and 
partly to the cirbe of the velocity, have more recently pro- 
posed the fonnula, 

V 

(See the ‘ Aide Memoiro d’Artillerie Navalc,’ 1850) in 
-which (u, Y and x being expressed in English feet) 
a= 0.0007 and y varies with the different natures of 
shot; for a 30-pounder shot (French), corresponding 
nearly to an English 32-pounder shot, it is equal to 
0.0001034. 

For a 32-pounder shot, whose semidiametor is 3.1 
inches (= 0.2583 feet) Avhen the initial velocity, Y, is 
1600 feet and x is 50 feet, we obtain, from the first 
formula above, v — 1688 feet. From the formula of 
Hutton we have, in the same circumstances, u = 1580 
feet ; and from the last formula, v = 1579 feet : conse- 
quently in a distance equal to 50 feet, such a shot wall 
lose about 20 feet, or sV of its original velocity. It is 
evident from the first of these formuhe for v, that, other 
things being equal, the velocity retained by a shot after 
having described a given distance in air will be 
greater as the initial velocity, and also as the diameter 
or the weight of the shot is greater. 

61. Means being thus found of obtaining by experi- 
ment nearly the velocity with which a shot is projected 
from a piece of ordnance, it is proper next to have 
an expression for the velocity in terms of the charge of 
powder employed. This subject has been investigated 
by Dr. Huttoii (Tract xxxvii.. Art. 160), and his re- 
sult, when modified so as to introduce in it the '«\''eight 
of the gun and its carriage, is expressed by an equation 
equivalent to 


v_ /I ^ 2gpt^vf's!n \ I 

In this equation^ (=2125 lbs.) represents the pressure 
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of the atmosphere on a square foot, g the force of gravity 
(= 32.2 feet), and 7r= 3.14159. 

r denotes (in decimals of a foot) the semidiameter of the 
shot, w its weight, including the wad, and w the weight 
of the gun with its carriage. 

A represents the length of the bore of the gun. A' the 
length of the charge in the bore, and q one-third of tlie 
weight of the charge. 

M (=.43429) is the modulus of the common loga- 
rithms, and n is an abstract number expressing the nmnber 
of times that the pressure arising from the expansion of 
fired gunpowder exceeds the pressure of the atmosphere. 
Dr. Hutton found the value of n to be very variable, 
increasing with the length of the gun ; and from a mean 
of his experiments he assumed it to be 2200. The ex- 
periments of Dr. Gregory, in 1815 and 1816, make n 
equal to 2250 ; that is, he found the force of fired gun- 
powder to be equivalent to 2250 times the pressure of 
the atmosphere.®' 


The centre of gravity of the charge moving, in the tore with about one- 
third of the velocity of the hall, the weight of the latter during its movement 
in the bore may he considered as increased by one-third of the weight of the 
charge, supposing this to move with the same velocity as the ball ° therefore 
the accelerative force of the gunpowder on the ball, when in contact with the 
charge, will be represented, in terms of the force of gravity, by 


giipr^ir 

Now, let a; be, at any instant, tbe distance of tlie centre of the ball from tlie 
extremity of the charge, during its passage along the bore ; then, the accele- 
rative force of the fired gunpowder on the ball being inversely proportional 

to the space it occupies in the bore, expresses the accelerative force 

on the ball when at a distance a; from the charge ; but the retardative force of 

the atmosphere on the ball and charge while in the bore is • therefore 

« -f- g ’ ’ 

finally, the accelerative force on tbe ball and charge is 
gp r® '!r(x'n 

Tw* / 


w' + ■ 


. . X ' ' 

Making (by Dynamics) — equal to this expression for the force ; and multi- 


plying both members by 2 c? a?, we have 

2 dxd^x __ 2 gpr^ ^ / xUidx 
dt^ “ M?' -f g X 


")• 


Integrating 
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In tliis formnla tlie measures of lengtli are all ex- i 

pressed in feet, and tire 'weigdits in pomids avoirdupois. | 

62. But, in tire employment of tire formula tins value | 
of n slrould be diminislred on several accounts. First, 
because of tire tliickiress of the bag containing tire pow- i 
der, it slrould be diminished iir the ratio of the area of a * 
section of tire bore to that of a section of tire powder : 
now the thickness of the bag being about inch, the 
areas of the sections are to one another (R being the 
radius of the bore in inches), as IF to R^ — aV R? nearly, t 

1 . iv : 

f.'" 

or as i to i — 2 ^ nearly ; therefore, on this account the 

above value of n slrould be diirrinislred by a fractional 

part of it, which is expressed by Secondly, it J 

should be diirrinislred on account of the wiirdage of the 
gun : now Dr. Huttoir estimated that the loss of force 
occasioned by windage was one-tliird of the rvliole force 
when the luiraric area between a section of the ball 
and a section of the bore was one-tentli of the latter ; 
therefore, considering the loss as proportional to such 
lunaric area, 

and, on this account, the above value of n must be di- 
minished by a fractional part of it, which is expressed 


Integrating I)etween » = a' and * = a, rve have 

^ V') = hyp- log. ~ + V - X): 

therefore the velocity of the shot at the muzzle of the gun is expressed by 

^ " ’‘yp- 1- + 

^ But the accelerative force of the fired jiowder should he further diminishec 
in the ratio of the sum of the masses of the gun, with its carriage and the shot 
to that of the gun and its carriage. If, therefore, this condition be included 


the first factor under the radical sign should be multiplied by — — . If, also, 

W-i-7V^ 

x’ri be divided by M (the modulus of the common logarithms), the common 
logarithm of ~ may he substituted for the hyperbolic logarithm of that frac- 
tion ; and thus is obtained the equation for Y in the text. 
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by Lastly, it should be dimmished on account 

of the loss of force by the escape of powder from 
the vent ; now, the semidiameter of the vent being 
0.1 inch, if we consider the lost force to bear, to the 
whole force, the ratio that the area of the vent bears 
to a section of the bore, the value of n must, on this 
account, be diminished by a fractional part of it, which is 

expressed by 

The sum of the three corrections is 

30 (R^-rO+5 R+l 
100 R--* ’ 

(R and r being expi’essed in inches), and this expression 
denotes the fractional part of n, by which n is to be 
diminished. 

63. Since the weights of the shot and charge are 
small compared with that of the gun Avith its carriage, 
a near ajiproximation to the initial velocity Avill be ob- 
tained by omitting, in the expression for V, the terms 


W 


and q. 


The equation then becomes, omitting also 


the tAvo last terms because of their small effect on the 
value of the velocity. 



2 gp 71 r^TT X' 
^M. 


com. log*. 



64. A gun suspended from a horizontal axis like the 
block of wood in a ballistic pendulum, has long been 
occasionally employed to determine by the angular extent 
of its recoil, the velocity with which a shot is projected 
by a given charge of powder; and in the experiments 
alluded to in Art. 60, a gun-pendulum, as it is called, 
and a ballistic pendulum, AAmre combined for the purpose 
of comparing together, shot being projected from the 
former, the initial Amlocities determined from the recoil 
of the one and the impact on the other. The formula 
employed for computing, from the recoil, the velocity of 
shot at the instant of leaving the gun-pendulum was (Y 
representing that velocity) 
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_ 2 sin, i e. W G J ui- Vc JST 

— ... . 

Ill which W is the weight of the gmi-i)cii(1nlu]u in- 
cludmg that of the shot, and to tliat of the ha, 11 and wad 

«^^«rension to the 

ceil tie of gi a vity of tlie pendnlmii. 

( is the distance from the same axis to the centre of 
S^the^lun distance from that axis to the axis 

c IS the weight of the charge, a,nd c' that of the hag. 
ticfl potSion^''^'''’ vibration from the ver- 

N represents the velocity commnuicated to tlie pen- 
dulmn by a unit ot the cliarge. (In the United St-Ge«’ 
experiments it is estimated at IGOO feet.)“ 


« If « denote the angular velocity of the pendulum, vl will e-xpress the 
motion in ^e pendulum, and a I the momentum of tlmt motion. 

2WGsm.* expresses the action of gravity overcome hy the ascent of 
the centre of gr-avity during the recoil, and the rfs .f..; therefore, hy 

Dynamics, ^ 

4 WG 

wlaence4(7siu.2^i?=a2^^andv=2sm. 

TMsvalueheingsuhstitutedinv ljG,thclattorbccomos2WGsin.l. /J 

® T‘T g“-^-P«ndulum. ^ 

. V hem, the velocity of the shot at the moment of leaving the gun 

ave ^ «; for the motion of the ball and wadj but the elasticity of the 

ratio of the area of^ a sSn o/^e M toTharof'a^t^^^ exceeds this in the 

bore, thati,ofr»toB».. therefore ^ 

^ , tneretore expresses the motion of the gun ; 


and 


L5U' 

gr^ 


■I ' »' is the momentum of that motion. 


hfext, assuming the mean velociH)* ef tU/, •« i 

velocity of the fired gunpowder at the time the 
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65. Tlie force of fired gunpowder is, however, still 
very imperfectly known ; and the results of experiments 
with the gun-pendulum are very frequently at variance 
with those obtained from the ballistic pendulum. By 
French artillerists the initial velocity of a shot, the axis 
of the bore being horizontal, has been expressed by a 
formula, which, when reduced, so that the required velo- 
city shall be given in feet per second, is 



The measures of length in this formula are in feet, and 
the logarithms are those of the common kind. {Account 
of Experiments carried on at Gavre, chap. xix. sec. 7.) 
It must be observed, however, that the results obtained 
from this formula are, in general, less than those given 
by experiments made in England with the ballistic pen- 
dulum. 

66. The experiments of Sir Benjamin Thompson (Count 
Rumford) have fully proved that the ignition of gun- 
powder does not take place instantaneously, and that 


Y c' 

ball leaves the gun to be i V ; then — will be the quantity of motion in the 
Y c' V . ^ 

cartridge and bag, and— — is the momentum of that motion. 

Again, if it be assumed that the quantity of motion in the fired gunpowder 

is proportional to the mass of the charge, it may be represented by ; then 

cV N J 

~~~ is the momentum of the motion of the fired gunpowder. 

Adding together all the momenta relating to the action of the charge, and 
equating it with the momentum of the gun-pendulum, we have 


whence 


WGsm.ii^JL = 

V = 3'WGs i ii. if pip-clf N 


VB.®„ , Vc'l' , cl'N 
^9 9 ’ 




I'w'+ic'l' 


When the centre of oscillation is in the axis of the gun, we have l'=I' in 
which case 
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tlie whole of the charge in a gun is never in a state of 
mhainmation within the bore, though it is presumed 
that 8 ounces may be all ignited in sh of a second. Fur- 
ther expeidments have also shown that, for every nature 
of gun, there is a certain charge which produces' a maxi- 
mum of initial velocity, so that if a greater cpiantitv 
were employed the velocity would be less : the reason is 
that besides the greater quantity of powder which is 
throw put of the gun unfired, the powder which is 
actual y Ignited takes effect on the shot during a shorter 
tune than it would, if, from a smaller quantity of powder 
being employed, the motion of the shot in tKe bore were 
less rapid ihe_ charge of powder which wmuld render 
the initial ve ocity a maximum may be found, inathe- 
matically speaking, by differentiating the second member 
of the equation for V, in Art. 63 , considering (the 
length of the charge) as variable, and making the result 
equal to zero. Ihere is thus obtained 


com. log. = Modulus of com. log. : whence X'= - ^ . 

. 2 . 71828 ’ 

that IS, the len^h of the charge producing the maximum 

Ilt fen5h offc wf""’ 

The charge which produces a maximum velocity is 

is^fmiS^trfhr^® + ^ increase 

iL^^+i ^r+i^ ^ proportion as that of the 

kng& ^the gun {Hutton’s Tracts, vol, iii. p, 78) ; and 
r. Hutton s experiments have shown that, on account 
of the rapid diminution of high velocities by the resist- 
ance of the air there is little advantage in wiint of ei 
tent of range by increasing the charge bexmndwhat is 
necessary to communicate a certain velocity to the ball.* 

nine “'■lihres '‘n addition of 

velocity of a 12-lbrbalirwKred i,>r» one-twelfth to the 

when fired with a charge of 4 lbs It k ono-eiohtcentii 

charp beyond one-third of the weight of tfe bSlw 
much higher ratio than the initial veWii r «’ the recoil is increased in a 
that for every purpose on service even forHlf t added, 

gained by using a charge greater ’than dnl rt ■ a the advantage 

nnimportant, a°nd doefnS dhotis 

OK compensate foi the mconvenient recoil, or the 
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67. The force exerted by fired gunpowder on a shot 
varies with the square of the velocity of the fluid, that 
is, of the ball which it impels ; and that force being also 
proportional to the quantity of fluid acting at once on 
the ball, it follows that the square of the ball’s velocity, 
in the gun, varies with the quantity of fluid acting on 
the ball, that is, with the square of its diameter ; and 
from this law it may be j)i’Oved that the decrements of 
the initial velocity of shot in consequence of windage 
are nearly proportional to the differences of the dia- 
meters of the shot in the same gun. Prom thence may 
be obtained the equation 

expressing the velocity which a shot would have if the 
windage were zero. Here V denotes such velocity ; D 
the diameter of the bore of the gun, or of a shot whicli 
would occupy the bore without windage ; d, d\ D' the 
diameters of different balls, and t’, v\ 'V' their velocities 
on being projected from the same gun.^ 

68. The charge being supposed to have a cylindrical 

destructive strain on tlie gnn and carriage. The initial velocity of shot from 
6-poiinder and 12-pounder guns, with charges of lb. and 2^ Ihs, respective! v 
is about 1450 feet ; and this is considered quite sufficient for held service.^ 
The initial velocity of canister and spherical case-shot, fired from held- 
liowitzers with the service-charge, is about 1000 feet ; and that of shells from 
howitzers is about 1175 feet. 

Since v^. cc cc &c., we Iiave 

CC d^-d^^ or (v-^t}'ycc (d-d*) (d-j-d); 

or again, 

V— v’ d+d' 

~,C3C — — 

V d—d 

But the difference between v and V, also between d and d\ being very small, 
tlie last fraction is very nearly equal to — ; therefore may be consi- 

dered as constant. Let the value of this fraction be obtained from experi- 
ments ; then V' being the velocity due to any other shot (projected trom the 
same gun) whose diameter is I)', we have 

V-V';,;:-: A:'' 

yy:x>-^ 

whence V - D04-W,or V' -V--“£-|^-(D~D0. 
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form, and the density of the pmvdcr beinA- constant it 
olWs that A' (Arts. 61, 66)\-arics 

the charge hence the fornmla for V, Art. 66, indicatL 
that the initial velocities of sluit var\', nearh' as thp 
square root of the weight of the ciuirgo (iiivetl'v'’ and ! 
to ™ar6 root of to rvoigl.t of tto ilS ii 
riiese laws have been confinned by the reKstilfs of 

and M Kote.hao propoae,!. fi,; t pn pi: 
of detenmnmg to mitial Tcltrih- of shot, nlol ife 


weight and that of the charg 
formula 


■e are 


given, the empirical 


V log.( 1 + ~ 


Iog.( 1 + 


V = 


ill which u represents the experimented initial velocity 
of a shot wliose weiglit is h, and T is the rcaniired initial 
velocity ot a shot whose weight is «>'; the wci'dit c of 
the charge being the isaine .for both. ^ 

foimd^JLr •'Artillery, has 

SXe tdf an?tl 5 ° exceed ono-tliird yf the weight 

in length * 'far 1 sixteen calibres 

gth , foi higher charges he does not consider it 


sufficiently correct. If the factor ~^-Tx l)e repre- 

v'log.M+i-j 

spted by M, he finds that, with a 32-pound4- o-nn the 
Shis. a-'d tto hndago 0J4 into 

by equal charges of powdStL VrodLed 

^■eights, it was fomid that with a 1?.^. ? ® balls of differcut 

powdy, the windage hein<i 0 176 >bs. of 

lead and weighing 27!e81hs wa^m 9 r velocity of a shell filled 
9.29 lbs., was 2154 feet* and of o r 9 feet ; of a inarldo ball ■vvoighine' 
2769 feet. The two first of "'^Ifbiiig 4.48 lbs., whs 

formula, nearly in the invers^ ratio^f tbl f accordance with the 

s lot ; hut the two last are nearly as thfenirrMr ofn”^ 

cuDc roots oi tlie weights inversely* 
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In the British artillery service, use is frequently made 
of the empirical formula 

V = 1600 . /^, 

in which c is the weight of the charge, and w' that of 
the shot ; a is a coelEeient to be determined by experi- 
ments. Those of Dr. Hutton indicate that a varies be- 
tween 2.1 and 2.5 as the length of the gun, and also as 
the ratio of the weight of the charge to that of the shot 
increases. The experiments of Gleneral Millar, in 1817, 
show that, with a windage equal to 0.202 inch, the 
value of a should be 2.8, and that on reducing the 
windage to 0.075 inch it should be 3.55. On com- 
puting the initial velocities of the shot from the ranges 
given in the Table of the experiments made at Deal in 
1839, and also from those in the Tables of the practice 
on board the “ Excellent” from 1837 to 1847 (Tables 
I., II., III., IV., V., VI., Appendix D), the mean values 
of a for different windages were as follow — 

Windages. Values of a, 

0.233 in 8.2 

0.2 3.4 

0.175 ■ . . 3.6 

0.12.5 4.4 

0.09 . 5. 

From these, by means of the formula for Y, Art. 67, it 
is found that when the windage is zero, a — 6.66 ; and 
it may be observed that the numbers in this table are 
nearly conformable to the law of the decrements of 
velocity, as stated in that article. 

For carronades, in which the windage varied from 
0.061 to 0.078, the mean value of a was- 4.5. 

69. G-unpowder when ignited expands with equal 
forces in every direction, and consequently it acts equally 
upon the bottom of the bore and upon the ball during 
the passage of the latter along the cylinder, supposing 
it to fit tightly. Hence, neglecting the allowance which 
should be made for the frictions of the ball and of the 
gun-carriage, the velocity of the recoil will be, to that 
of the shot, inversely as the weight of the gun to that 
ol the shot : that is, if Y represent the initial velocity, 
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in feet, of the shot, the weight of tlie shot, and W the 
weight of the gmi with its ca.iTiage, llie \-cloeity c.f the 

recoil, in feet per second, will be ox])res,so(l by 

Idms, supposing the initial velocity of a, 24 Ih. shot to 
be 1600 feet per second, and the weii>-ht of tlic ffun with 
Ite ™ to bo cwt, or wo ofidl C 

5.9 feet per second for the velocity of recoil. 

tbp fl-oU nature of tho re.sistance to 

the flight ot shot or .shells it must be renuirked that, in 
the motion of a body thrpngh the air, no jiarticle of that 
fluid can be disturbed without moving others to a con- 
siderable distance about it, while the disiihiced particles 
take time to fall back into tho space which they before 

1 - , ’ ‘ of \acuuiu nioi'e oi‘ loss complete ac- 

than the air can rush into the 
space left behind, the vacuum becomes perfect. Now 
there is a certain limit to tho velocity 4it}i which air 
can rush into a vacuum, vi^?., about 1300 or 1400 feet in 

hall i^4v’ G tlie velocity of a 

ba s gi eater than this, it is manifest tliat the rc^sistance 

The fluid b7hS^^^^^ for there being then no pi_f 

is in a ball while that which is in its front 

beiL awl condensation from the particles there not 

fore part. pressure ot the condensed air on its 

diam^terhndlb!''''®- ftepending on the velocity, 

Tmanv^™ r projectile, is affected % 

that exnenWr ^^r®® which cannot be duly estimated, 

to a celSio this only 

TccurateW +f?f 1 "““fo discharged sb 

distancesfthe loL'^of tdocitl at considerable 

might be easily fouL- ffi^hTl”®^ by resistance 
J luuuu , Dut such a degree of acciiracj 

vol. iii. p.* 95 .^^®“ barometer stands at 30 inches.— See Hutton’s Tracts, 
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cannot be obtained, and the ballistic experiments have 
hitherto only furnished us with these results at different 
distances as far as 300 feet, beyond which shot cannot 
be directed with sufficient accuracy to hit the block, 

Y2. The method of determining the resistance of the 
air by the ballistic pendulum did not, it was found, 
answer with velocities under 300 feet in a second, on 
account of the balls rebounding from the block instead 
of entering into it. To ascertain the resistances to 
smaller velocities, Mr. Robins had recourse to experi- 
ments with his whirling machim (Fig. 4, PI. L). This 
ingenious contrivance consists of a brass barrel, B C, 
moveable on its axis, and furnished with friction wheels 
so as to reduce the friction to an inconsiderable quan- 
tity. A light, hollow cone, A P G-, is placed upon the 
barrel, with the vertex A in the termination of the axis; 
a fine wire, A H, supports the arm, Gr H, upon wliicli 
the body, wdiose resistance is to be tried, is fixed. A 
silk line is w^ound upon the barrel, and thence leads, in 
a horizontal direction, to the pulley L, over which it is 
passed, and a proper weight M hung to its extremity. 
If the weight M be left at liberty, it will descend -with 
accelerated motion, causing the body P to revolve with 
increasing velocity, until the resistance on the arm G H, 
and on the body P, become nearly equal to the weight 
M, when the motion of both will be nearly equable. 
Thus, when the machine has acquired an equable mo- 
tion, which it usually does in five or six turns, ascertain 
first, by counting a number of turns, in what time one 
revolution is performed. Then remove the body P and 
the weight M, and find, by trials, what smaller weight 
will cause the arm G PI to revolve in the same time as 
when P w^as fixed to ut; and the difference of the two 
weights is, obviously, equal, in effort, to the resistance 
of the air on the revolving body. Reducing this w’-eight 
in the ratio of the length of the arm to the semidiameter 
of the barrel, w^e shall have the absolute quantity of 
resistance. 

7-3. With this machine Mr. Robins ascertained that 
the resistance of the air to a 12 lb. iron ball, moving 
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with a velocity of 25 feet in a second, is not less than 
half an ounce avoirdupois ; and that the resistance of 
the air, within certain limits, is nearly in the duplicate 
proportion of the velocity of the resisted body, that is, 
as the square of the velocity. ’ 

A light, hollow globe, tl'ie size of a 12 lb. shot, was 
fixed at the end of the arm, and a weight of 3i lb. hung 
at M. Ten revolutions being first made, the succeeding 
twenty were performed in 21i''. The globe was then 
removed, and a thin plate of lead, equal in weight to 
the globe, placed in its room ; Avhen it was found that a 
weight of 1 lb. caused the arm to move qtiicker than 
before, making twenty revolutions in 19", after ten turns 
had been suffered to elapse. Now twenty revolutions 
in 21i seconds, the radius of revolution "being 51.75 
inches, give a velocity of 25i inches in a second ; whence 
it is evident that the resistance on the globe is not less 
than the effect of 21 lb. placed at M ; and, tlie radius of 
the barrel being nearly (,>„-) part of the radius of the 
circle described by the centre of the globe, it follows that 
the resistance of. the globe is not less than part of 21 
lb. or ^ of 36 oz., which is nearly | of an ounce. 

In a second experiment, weights in the proportion of 
1, 4, 9, 16, were hung on at M ; and, after ten revolu- 
tions, the following observations were made : — 

With ^ lb. at M the globe turned 20 times in 54-4", 

That is 10 times in 27 ^', 

With 2 lb. it turned .... 20 times in 2 7|'. 

With4:Jlb. ....... 30 times in 27f'. 

With 8 lb. . . . . . , , 40 times in 27|". 

Thus it appears that the revolutions in the proportions 
1, 3, 4, comspond to resistances in the proportions 1, 

4, 9j 16, which shows that the resistances are as the 
squares of the velocities, 

74. this machine and from the ballistic pendu- 
lum the fdlowing useful results have been obtained 

1st. When the motions are slow, tlie resistance to 
bails ot equal magnitude and weight is nearly propor- 
tional to the square of the velocity, conformably to tlie 
elementary theory of resistances in fluids; for/ in this, 
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it is assumed (tlie balls having equal diameters and 
densities or weights) that the resistance depends on the 
number of fluid particles displaced by the moving body 
in a given time, and on the reaction of each particle 
against the body, both of which effects vary with the 
velocity of the body. But the exponent of the power of 
the velocity expressing the resistance gradually increases 
as the velocity increases ; and, when the shot moves at 
the rate of 1400 or 1500 feet per second, that exponent 
attains a maximum, being then 2.125; beyond such 
velocity its exponent decreases. 

2nd. If balls have equal weights, but different diame- 
ters, and move with equal velocities, the resistance varies 
nearly with the surfaces or with the squares of the dia- 
meters, increasing a little above that proportion when 
the diameters are considerable. Hence, if the velocities 
also are different, the resistance is proportional to the sui- 
faee and to the square of the velocity ; or, r representing 
the semidiameter of the shot, and v the velocity, the re- 
sistance varies with i?. 

3rd. If balls have equal diameters and different weights 
or densities, the resistances vary directly as the squares 
of the velocities, and inversely as the weights ; or, w 

representing the weight, the resistance varies with 

4th. Projectiles terminating with conical or conoidal 
heads in front experience less resistance than bodies 
with flat or with hemispherical ends, the diameters being 
equal. 

5th. The resistances experienced by bodies, in moving 
through fluids, are considerably affected by the forms of 
the posterior surfaces of bodies ; and much useful in- 
formation on this subject is contained in the “ Nautical 
and Hydraulic Eamerimentd' of Colonel Beaufoy, London, 
1834. 

76. W^sn a body descends in air from a state of rest, 
its velocity increases for a time by the action of gravity 
on it ; but since the resistance of the air increases also 
while the velocity increases, it must at length become 
equal to the accelerative power of gravity, which is con- 
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stant ; after wMcli the body will moTe uniformly with 
the velocity acquired at that time. This is called the 
terminal velocity of the body.* Making therefore, for a 


solid shot, the expression (Art. 59) equal to g, the 

force of gravity (=32.2 feet), we have 

^ rV g 


kl 


or 


(the temiiial velocity) ; (a) 

and from either of these equations we have 

I 

It being supposed that the value of k is known, we 
have a formula for computing the terminal velocity, and 
conversely, if the terminal velocity were knowi, the 
value of h might be found.'* 

76. It has been observed (Art. 59) that the formula 
for the absolute resistance of the air against a spherical 
body moving in it is represented by r** 8 v^Jc ; the re- 
sistance is, therefore, directly proportional to the square 
of the diameter of the shot and to the square of the 
velocity. Hence the resistance which would be expe- 
rienced by a shot of any magnitude, and moving with 
any given velocity, may be found by proportion, if the 
resistance actually experienced by a ball of given dimen- 


In strictness a terminal velocity is never exactly attained ; bnt, in a short 
time from the commencement of the descent, the body acquires a velocity 
which is extremely near being uniform. 

^ Since, by Dynamics, — expresses the height due to the velocity v, it 

■ ■ ■■ ■ ■ ■ ^9 ' . ■ ■ 

follows that 2^^® height due to the terminal velocity of a shot. 

The weight of a solid shot in the British service being, to that of a shell, 
as 1.42 to 1 *, the terminal velocity of a shell will be expressed by the second 
member of the equation, 




.42 A 3 


and the height due to the terminal velocity of a shell by 


'V 


2.84 k \ 
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sions and moving with a given velocity be considered 
as known. Now, from experiments both with the bal- 
listic pendulum and the whirling machine, Dr. Hutton 
formed a table (Tract xxxvii. Art. 17) of the resist- 
ances experienced by a ball 2 inches diameter, moving 
with different velocities from 5 feet to 2000 feet per 
second. Therefore, the actual resistance experienced by 
such ball, when moving at the rate of 1000 feet per 
second, for example, being 22.63 lbs., if it were required 
to find the resistance experienced by a 24 lb. ball, whose 
diameter is 5.6 inches, when moving with a velocity of 
1600 feet per second, the proportion to be used would be 

(SxlOGOy : (5.6x1600)® :: 22.63 : x; 

the last term « expressing the required resistance in 
pounds. 

If the given velocity is one which may be found in 
Dr. Hutton’s table, the resistances will be proportional 
to the squares of the diameters merely. No notice is 
here taken of the continual diminution of density which 
takes place in the atmosphere from the surface of the 
earth upwards ; but when bodies fall from great heights, 
also when they are projected vertically or at consider- 
able angles of elevation, it becomes necessary to attend 
to that circumstance. 

77. It is proved by writers on pneumatics that the 
densities of atmospherical strata, of equal and indefinitely 
small thicknesses, reckoning from any point down to- 
wards the earth, form an increasing geometrical series 
of terms, while the depths of the strata from the same 
point downwards constitute an increasing arithmetical 
series ; and Dr. Hutton has shown by an approximative 
process (Tract xxxvil. Art. 60) that the density of the 
air at any distance in feet, from the surface of the 

earth upwards, may be represented by in which 

c= 55000 nearly. 

78. From the formulae which have been given above 
(Art. 75), it is evident that the terminal velocity of a 
body descending in a resisting medium may be com- 
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puted when the value of a certain constant h is known • 
but as the terminal velocity of a, shot takes place when 
the absolute resistance which it experiences in the me- 
dium is equal to the rveigdit of tlie sliot, it follows that 
th6 tGiiiiiiicil Tclocity of a sliot juay bo foiiiid from tb0 
table of resistances given by Dr. Hutton (Tract xxnvii 
Art. 17). ior, assuming that the resistances are as the 
squares of the velocities, if we select from the table a 
resistance, 0 71 lb. which differs but little from the 
weight 17.477 oz. 1.092 lb.) of the shot on which 
the table is formed, and take out the corresponding 
velocity ; the terminal velocity of the same shot may be 
Pound by proportion, thus 

.71 : 1.092 :: 200* : 61504, 

and the square root of the last term (= 248) is the ter- 
mmal velocity of the shot. 

But, from the formula (a) Art. 75, other things beiiio' 
equal, the terminal velocities vary witli the square roote 
ot the diameters of the shot; therefore, if it were re- 
quired to find the terminal velocity of any other shot 
another proportion must be made : thus if, for example! 
it were required to find the terminal velocity of a 24 lb 
shot whose diameter is 6.612 inches, that ^f the above 
shot being 2 inches, we have 

V2 : V5.612 248 : 415.43; 

V *e™mal velocity of the 24 lb. ball. 

4 he height due to the terminal velocity may be 

found by tie usual formula A = : and, in this man- 

fomed'’ (Tmot xxiyn,. Art. 69) was 

W derived 

f diameter ; and for this 

purpose, agreeably to the formula (h) Art 75 Note b 

the'dSfLTlI?’' *" temdi'el velocity of 

hy eqmvalent, multiply it 
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79. Tlie subject of the penetration of shot into mate- 
rials is one of considerable importance in the theory of 
gunnery ; and 

2 r S 

is a formula expressing the depth to which shot, on 
striking with a given velocity, will penetrate into an 
object whose resisting force is supposed to be known. 
In this formula 

p represents the depth penetrated ; 

V the velocity of the shot at the instant of striking ; 
r the semidiameter, and 
^ the density of the shot ; also 
g ( = 32.2 feet) denotes the force of gravity. 

If the above formula be put in the form p = ^ 

the specific gravity of the shot may be substituted for 
8 g. The value of R rnust be determined by experiment. 
When the resisting material is the same, 

p oc r 2 ;® ^ . . {a) 

also, when shot of the same density is used, and the re- 
sisting material is the same, 

^ OC r ZJ® ; , . , . (jb) 

or, in the last case, the depth penetrated varies with the 


producing the terminal velocities of falling bodies ; and the author, in his 
observations on Carnot’s work, has endeavoured to expose the fallacy of a 
system erroneous in principle ; any application of which must, for other 
reasons also, be either enormously expensive or extremely insecure. 

llie wall which that engineer proposed to be built in the main ditch of a 
fortress, at the foot of the rampart, being covered by a counterguard, would 
no doubt form a serious obstacle to the besiegers, supposing it to be entire at 
the time of an assault : but the author early foresaw that this would not be 
the case : and it was in consequence of his representations that His Grace the 
Duke of Wellington, when Master-General of the Ordnance, caused a trial to 
be made in order to determine whether or not it was possible to breach the 
wall by a fire of heavy ordnance directed over the covering- work. For this 
purpose, in 1823, a construction similar to that proposed by Carnot was 
executed at Woolwich ; and in the following year, after six hours’ firing of 
solid shot from eight 68-pounder carronades, and live shells from three 8-inch 
and three 10-inch howitzers, at the distances of 400 and 500 yards, a prac- 
ticable breach 14 feet wide was effected in the wall ; the tops of the counter- 
guard and of the work in rear were also entirely degraded by the shot which 
struck them. 
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diameter of the shot and with the square of the velocity 
at the instant of striking. 

From the hypothesis of M. Poncelet, that the resist- 
ance of a material struck by a shot is proportional to 
the square of the diameter of the projectile, and from a 
comparison with the results of experiments, it has been 
found {’■Experiences d! Artillerie execuiees a Game ^ 
chap. 21, sect. 3) that the depth of penetration into 
oak may be expressed by a formula which, wdien trans- 
formed so that the penetration shall be obtained in 
English feet, is 

4.6i2r 8 log. {i+joieege}, ' ' 

V being, in feet per second, the velocity of the shot at 
the time of impact, r the semidiameter of the shot in 
decimals of a foot, and 8 the specific gravity of the shot, 
that of water being unity 

80. The differential equations for the determination 
of the trajectory of a shot in a medium, which produces 
a resistance proportional to the square of the velocity, 
may be seen in the ‘ Journal de V Ecole Polyteclmique,’ 
tom. iv., art. • Ballistique ,• in Poisson’s ‘ Traite de Me- 
caniqite^ tom. i., no. 211, and in many other treatises 
on Dynamics; they are not capable of being integrated 
in finite terms, but the values of the co-ordinates, for a 
number of points in the curve, may be determined by 
the method of quadratures, as it is called, in whiclr 
the differences in the density of the atmosphere at 
different heights may be introduced, and thus the curve 
may be approximatively traced. An example is given in 
Le Gendre’s ‘ Exercices de Calcul Integral,'' tom. i. p. 330. 


Tlie volume of the space penetrated hy a shot in any material is frequently 
represented by the /yis viva^ or active force of the shot in motion ; in wliiclb 
case it is proportional to the product of the mass of the shot rniiltipiied by the 
squai'e of its velocity. That is, W representing the weight of the shot, v its 
velocity, and ^ ( = 32,2) the force of gravity, the volume of penetration varies 

with — or, r being the semidiameter, and S the density (for which may be 

substituted the specific gravity) of the shot, it varies with d. 

The co-efficient in the formula (c) in the text is coufonnablo to the recent 
experiments indicated in the Metnoire d'^Artillerk Navak,^ Paris, 1860. 
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Wlien, however, the elevation of the piece of ordnance 
is small (not exceeding 10 degrees) the equation to the 
trajectoiy is comparatively simple ; and in treatises oir 
dynamics it has the form 

y = xtan. a — ■ „ , ^ — ^(e^^—2cx — l'), 

8c®Acos.“a^ 

in which si is the horizontal and y the vertical ordinate 
of any point in the curve, the origin being in the axis 
of the bore at the muzzle of the gun ; a is the angular 
elevation of the gun, li the height due to the initial 
velocity of the shot, e (=2.71828) the base of the Na- 

pierian logarithms, and c is put for the co-efficient 

of the square of the velocity in the expression (Art. 
59) for the retardative force arising from the resist- 
ance of the air, or (Art. 75, Note b) half the reci- 
procal of the height due to the terminal velocity of 
the shot. 

The follo'wing more simple expression for y, which is 
sufficiently accurate for small elevations, is obtained by 
substituting for its development by Maclaurin’s 
theorem ; extending the series to the fourth term only, 
since <? is a very small fraction, and h is very great com- 
pared with X : — 

£B* / 2 \ 

y=a;tan.a— -ca;+l j, 

4 A cos.® a\ 3 J 

aa? /2 \ 

or 

Y representing the initial velocity. 

81, If the range on a horizontal plane were alone 
required, it might be obtained from either of the above 
formulse on putting for y, the height of the axis of the 
gun, at the muzzle, above that plane, prefixing to it a 
negative sign ; the first equation for y in the preceding 
article may then have the form 

— 1 =(8c®Asin.acos.a-f2c)a:+8c®7i^cos.®a . . (a) 

Y'hen the horizontal plane passes through the axis of 
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tlie gun at tlie muzzle, y being then zero, tbe same equa- 
tion becomes 

1 =(8e*Asin.acos.a+2e)£B . . (&) 

Tbe second equation for y (Art. 80) gives, in the same 
case, 


x = - 


3 f/32 


cAsin. a cos. 


y-'} 


(^) 


For tbe hlanh range, wben a = 0, or tbe axis of tbe 
gun is horizontal, y being tbe beigbt of tbe gun above 
tbe horizontal plane on which tbe shot falls, 

— 2ca;+8c®A^ . . . (<i) 

The equations (a), (6), (c?) being transcendental, the value 
of or the required range, can be obtained from either 
of them only by tentative processes. 

82. If X represent the whole range, when conse- 
quently y= 0, we have from the second equation for y 
(Art. 80), 

* • o 1/^2 g 

sm. 2 a = — <7 +a; 

whence h (the beigbt due to tbe initial velocity) 

^ 6 sin. 2 a 

or Y (tbe initial velocity) 

Differentiating the same equation for y, we have, for 
the tangent of the inclination of tbe trajectory to the 
horizon at any point in the curve, 

dy c 03^4*37 

*j ~ tStn. a !:r~r j 

ax 2hQ.o&,a 

which, on putting tan. a in the form and substi- 

tuting for sin. 2 a the above value (when y = 0), becomes 
at the furthest extremity of the range, 6 representing 
the angle of descent, ^ 

4ca:‘+3a; 

tan.e=— -r^-j j- . . (/) 
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From the expression for the initial velocity above, we 
have 

3 V'sin. 2 a— gx 
2 gs? ■’ 

and from this formula, hy means of experimental velo- 
cities and ranges, the value of c (the co-efficient of the 
air’s resistance) may be found. 

In the ^ Aide Memoire Nmole' (p. 531) there is given 
an expression for y, which is equivalent to the second 
and third values of y in Art. 80, and differs from either of 

them only by the substitution of a constant K, for ; 

this consequently restricts the application of the formula 
to the same piece of ordnance, with equal shot and equal 
charges. Here a is supposed to represent the true ele- 
vation of the trajectory at the mouth of the gun, which 
is always found to exceed hy a few minutes the elevation 
of the axis of the piece.” 

83. The time if, of describing any portion of the trajec- 
tory, reckoned from the instant of the discharge, is ex- 
pressed by the equation 

t = 

c ^/2gh cos. a 

and when for x is substituted the whole range, the value 
of t becomes the whole time of flight. 

84. The longitudinal and lateral deviations of projec- 
tiles from the object aimed at are presumed to depend 
on the following causes, independently, it must be 
understood, of the irregularities which may arise from 
the friction and rebounding of the shot against the 
surface of the bore: — First, the inequality of friction 
exercised on opposite sides of the shot’s path by the air 


* “ The following empirical formnla is given in the ^Aide Memoire Navale ’ 
(p. 535) for the ranges of shot when the elevation is between 10® and 30“ :- — 

P (sin. 3 a)^=X. 

Where P is the range, when the elevation is 30®, considered as that which 
produces a maximum range, and supposed to have been determined by experi- 
ment; a is the given angle of elevation between those limits, and X is the 
recpiired range. 
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wlaich it passes through. ; next, the want of exact spheri- 
city in the shot ; and again, the want of perfect homoge- 
neity, on which account the centres of gravity and of 
the figure are not coincident. To these may he added 
the diurnal rotation of the earth. The phenomena of 
rotatory motion in bodies have during more than a cen- 
tury been made the subject of mathematical investigation 
by many distinguished men of science, particularly in 
their relation to Physical Astronomy. The rotation of 
projectiles has been, in a manner purely analytical, 
treated by Euler and La Grange ; but M, Poisson has 
made the rotations and deviations of military projectiles 
in particular, the subjects of three elaborate, Jfmoim in 
the ‘ Journal cle VEeole Poly technique,’ tom. xvi. 

85. With respect to the deviation caused by the 
earth’s rotation, it is shown that when the line of aim is 
directed from north to south, and from south to north, 
the lateral deviations are westward and eastward respec- 
tively ; and when directed from west to east, and from 
east to west, the lateral deviations are southward and 
northward respectively ; that is, in all eases, towards 
the right hand of the soldier. M. Poisson shows that, 
in latitudes corresponding to the central parts of Europe, 
a 10-inch shell weighing 112 lbs., when fired in any 
vertical plane at an elevation of 45 degrees, with an 
initial velocity equal to 400 feet per second, will, on this 
account, at the distance of 1200 yards, deviate from the 
mark between 2 feet 10 in. and 3 feet 10 in. A 12-inch 
shell, weighing 200 lbs., fired at an equal elevation with 
an initial velocity equal to 900 feet per second, will, at 
the distance of 4400 yards, deviate from the mark be- 
tween 15 and 30 feet. Hence, in order to strike an 
object, the projectile should, if this cause of deviation 
were alone considered, be fired in a vertical plane, making 
with a vertical plane passing through the piece and the 
object an angle equal to about three minutes towards the 
left 'hand of the soldier. 

86. The equations for the motions of a projectile of a 
given figure, involving the consideration of a rotation 
on an axis and a non-coincidence of the centres of 
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gravity and of figure, are too complicated to allow even 
an approximate value of the unknown quantity to be 
deduced, with the simplicity requisite for practical 
utility ; and on this account M. Poisson, in his investi- 
gations, confines himself to the case in which the pro- 
jectile differs hut little from a sphere and from perfect 
homogeneity. With respect to a spherical and homo- 
geneous projectile revolving on an axis during its motion 
of translation, his analysis leads to the conclusion that, 
if the rotation take place about a_ vertical axis, the 
horizontal deviation induced by it is to the left or right 
of the vertical plane of projection, according as the 
anterior hemisphere of the shot turns from left to right, 
or from right to left (the spectator looking from the 
fire-arm towards the object) ; this deviation vanishes 
when the projectile turns on a horizontal axis. When 
the axis of rotation is horizontal, and perpendicular to 
the plane of projection, there is induced a vertical de- 
viation of the shot, the effect of which is to elevate or 
depress the projectile, and consequently to augment or 
diminish the range according as the anterior part of the 
projectile turns, from above, downwards, or from below, 
upwards: this deviation vanishes when the axis of ro- 
tation is vertical, and also when a vertical plane passing 
through the axis of rotation is at right angles to the ver- 
tical plane of projection. In other positions of the axis 
of rotation the vertical deviation bears a constant pro- 
portion to the horizontal deviation. 

In a Paper on the Deviation of Projectiles, by. Pro- 
fessor Magnus, of Berlin, which is published in the 
Memoirs of the Royal Academy, Berlin (1852), and 
translated in ‘Taylor’s Scientific Memoirs,’ May, 1853, 
the writer conceives that the observed deviations of shot 
having a movement of rotation on an axis, as well as of 
ti’anslation in space, may be explained by the direct 
resistance of the atmosphere combined with a rotation 
induced in the air immediately about the shot. M. 
Magnus observes, from experiments ingeniously devised, 
that, on one side of the projectile, the force arising from 
the motion of the air which is generated by the rotation, 
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has the same direction as the force of resistance arising 
from the reaction of the air in the motion of translation ; 
and that, on the opposite side, these forces have contrary 
directions. When the reacting force is great, compared 
with the other, the effect on the shot is nearly the same 
as if the latter did not rotate on its axis ; bnt, when 
these are nearly equal, a pressure of the air takes place 
on the side of the shot at which the direct motion of 
the shot is coincident with the movement of rotation, 
while on the opposite side the air, being expanded, is 
strongly driven off. Hence, supposing a spherical shot 
during its progressive motion to rotate so that the axis 
of rotation is always in a normal to the trajectory, and 
in a vertical plane ; when the front of the shot turns 
from left to right, the observer being behind the gun, a 
decrease of pressure takes place on the right hand, and 
an increase on the left, and the shot deviates to the right ; 
on the contrary, when the front of the shot turns from 
right to left, there is a decrease of pressme on the left, 
and an increase on the right, and the deviation is to 
the left. 

A like explanation is given of the deviations produced 
when the axis of rotation is horizontal and perpendicular 
to the plane of the trajectory. If the upper hemisphere 
turns in the direction of the motion of translation, the 
projectile descends, and the range is less than if there 
were no rotation. If the upper hemisphere turns in a 
direction contrary to the motion of translation, the shot 
rises and the range is increased. 

87. According to Poisson, if a spherical and non-ho- 
mogeneous shot be discharged from a piece of ordnance 
without any rotation, the straight line joining the centres 
of gravity and of figure will, in consequence of the resist- 
ance of the air, have its position continually changed by a 
movement on the centre of gravity, till it coincides with 
a tangent to the trajectory.®' If the ball were projected 


The author trusts he shall he excused for mentiouiBg in this place that, 
in consequence of the above observations, together with what has been else- 
where in tins work stated concerning the importance of shot being fabricated 
with the utmost attention to perfect sphericity, and uniformity of density 


Part II. 


THEOEY AND PEAOTIOE OF GUNNEEY, 


63 


with a small initial velocity of rotation, that line might 
make entire revolutions about the centre of gravity, or 
it might make continual oscillations on all sides of a 
tangent to the path. In this case the excentricity, con- 
sidered as small, would have an insensible effect on 
the movement of translation, and consequently would 
produce only insensible deviations ; in order that these 
deviations might become sensible, it is necessary that 
the shot should be projected with a great initial velocity 
of rotation. 

tlirougliout the mass, the attention of Mr. D. hTapier, an eminent mechanician 
and manufacturer of steam-engines, was attracted to that subject as early as 
the beginning of the year 1831 , as appears by a letter to the author bearing 
that date ; and the circumstance led him to the invention of the ingenious 
method of forming leaden bullets for rifles or common muskets, by strong 
compression, from masses of solid lead which have previously been cast in the 
form of cylinders. By this process the air-bubble, and the irregular inequali- 
ties which always occur in bullets when cast, do not exist in balls so formed ; 
one uniform density is x^roduced in them, and the centre of gravity of the ball 
is coincident with its geometrical centre. It is easy to perceive how* much the 
efficiency of infantry-fire, and indeed of any in which leaden balls are used, 
would be increased by the employment of missiles formed on this jmnciple. 

The following is a brief description of the process : — The lead is first formed 
by casting it in cylindrical ingots, each three feet long and three quarters of 
an inch, diameter, and each of these is then passed between the circumferences 
of two pulley-shaped rollers, those circumferences being notched for the pur- 
pose of holding and drawing the ingot or cylinder forward. By this operation 
the cylinder is compressed in the direction of a diameter as much as a quarter 
of an inch, the diameter at right angles to this being correspondently increased. 
The cylinder is tlien passed between two rollers similar to the former, but 
having on each of their circumferences a number of hemispheroidal indenta- 
tions : the compression of the cylinder now takes place in the direction of the 
longest diameter, and the indentations just mentioned cause the cylinder to 
assume the appearance of a chain of hullets, each having the form of an 
irregular spheroid, and each being connected with the next by a flat portion of 
lead about a quarter of an inch thick, which is in part cut through by the 
machine. Each separate bullet is, lastly, received in a fixed die, and, a 
moveable die being forced down upon it, the third compression gives to it a 
perfectly spherical form, the bullets being now colmected together only by a 
portion of lead about the thickness of a wafer, so that they may be easily 
separated from one another. 

Simple musket-bullets, belted rifle-balls and the Minie shot are executed 
by the machine in the like manner ; and since steam-power has recently been 
apx>lied to this important purpose, it is hoped that the supply of balls so 
formed will be sufficiently ample to meet all the wants of the service. 

It is worthy of remark that, in cast-iron solid shot there is a great want of 
that homogeneity which is essential to concentricity .of gravity and figure : 
very few such shot, when floated in mercury, rest, as all of them ought to 
rest, indifferently in any position ; but it is highly desirable that some mode 
should be discovered of obtaining perfect homogeneity, and the importance of 
this quality wull be particularly shown hereafter in treating of the subject of 
excentric spherical i^rojectiles. 
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If the projectile be nearly spherical, and if it have 
that rotation on an axis wliich is produced by being 
fired from a rifled barrel, the deviations arise from two 
causes : the first is due to the spiral movement, by 
which the axis of the shot and the axis of rotation are 
not coincident ; and the other to the rotation of the 
shot. The effects of this rotation will be different ac- 
cording as the shot is compressed or elongated in the 
direction of the axis of the bore. The result of the 
investigations alluded to in Art. 84 is, that an elon- 
gated hall deviates to the right of the soldier when the 
rotation of the upper part is from left to right, and 
vice versa. A flattened ball (one whose shorter axis is 
in the direction of the bore) deviates to the left when 
the rotation of the upper part is from left to right, and 
vice versa. 

88. When pointed, or cylindro-conoidal shot are pro- 
jected from rifled cannon or muskets, it is observed that 
they have always a lateral deviation towards the right 
hand of the soldier, and never towards the left. The de- 
viation is, however, always less than that of a spherical 
projectile fired from a smooth bore ; and it is manifest 
that this is caused by the rifle-grooves having a direc- 
tion, from the left to the right of the soldier, in the 
upper part of the barrel. It would, however, he proper 
that experiments were made with barrels rifled in the 
contrary direction, or from right to left, in order to ascer- 
tain if the deviations would, or would not, in that case, 
be always towards the left hand. 

M. Magnus, in a paper which has been quoted before 
(Art. 86), describes some ingenious experiments from 
which he ascertained that the axis of an elongated, 
cylindro-conical shot is not exactly in the direction of a 
tangent to the trajectory, but makes with it a small 
angle. He shows that, if the elongated shot had no 
rotation, the resultant of the air’s resistance, passing 
tlrrough the axis between the centre of gravity and the 
apex, that resistance would tend to raise the apex above 
a tangent to the trajectory ; and that, when a rotation 
towards the right is combined with the projectile mo- 
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tion, tile apex is not elevated, but the longitudinal axis 
of the shot makes an angle with a vertical plane passing 
through the axis of the fire-arm, such that the apex is 
towards the right ; the resistance of the air thus presses 
the centre of gravity towards the same side, or towards 
the right hand of the soldier, and causes the lateral de- 
viation which is observed, at the same time it causes 
the apex of the shot to tend below the direction of a 
tangent to the curve. Professor Baden Powell, in a 
Paper read at the Royal Institution in London, March, 
1854, observes that the Minie projectile being hol- 
lowed at the base, its centre of gravity will be nearer 
the apex than in a solid shot ; consequently that the 
resistance of the air may tend to depress the apex and 
cause a lateral deviation of the shot towards the left of 
the soldier. 

89. Whatever be the causes which produce the lateral 
deviations of projectiles, the effects may be considered 
as being directly proportional to the A^elocity u of the 
projectile in its trajectory, and inversely proportional to 
its diameter 2 r, and its density 8 ; the deviating foice 

is therefore represented by k in which ^ is a con- 
stant depending on the state of the atmosphere and on 
the nature of the projectile ; and the formula for the 
mean deviations resolved in vertical and horizontal di- 
rections is found to be, for each of those ordinates, at a 
distance x from the gun, 

iC—l), 

in which V denotes the initial velocity, and c has the 
same value as above stated. Art. 80. 

By deductions from experiments with various natures 
of French ordnance, it is found that, for solid spherical 
shot, k may be expressed by 0.00125, and, for hollow 
spherical shot, by 0.00135 (‘ Suite des Experiences 
d’Artillerie h Gavre^ Paris, 1844). 

90. It has been stated that in the parabolic theory the 
angular elevation of the piece which gives the greatest 
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range is 45 degrees ; this is not the case when the shot 
moves in a resisting medium ; for then the maximum 
range depends upon the resistance as well as upon the 
initial velocity. The best method of finding the eleva- 
tion which would give the maximum range is to calculate, 
by quadratures (see the works quoted in Art. 80), the 
ranges due to several different angles of elevation ; and 
when, thus, two limits of the elevation have been Wnd 
between which the greatest range is produced, the exact 
elevation required may be determined by the usual pro- 
cess of interpolation.*' 

In this manner it has been found, by the writer of 
the Mimoire on Ballistics in the ‘• Journal of the Ecole 
Polytechnique f tom. iv., that when the initial velocity is 
1595 feet per second, the elevation which, by the for- 
mula, gives the greatest range is 31° 59' 6" ; but, in 
proportion as the initial velocity is diminished, the angle 
which gives the maximum range is greater. In fact, 
when the initial velocity was 500 feet per second, the 
elevation producing the maximum range was 42° 14'. 
This augmentation of the elevation, with the diminution 
of the velocity, is exactly what might be anticipated, 
since the resistance of the air would diminish with a 
diminution of velocity, and the trajectory would ap- 
proach nearer to a parabolic form. It may be observed 
that, in the Deal experiments, the greatest ranges were 
obtained (conformably to the deductions fi'om theory) 
when the elevations were 32°. See Table I. Ap- 
pendix D. 

'91. Writers on Dynamics have shown, that the 


® By differentiating an equation of the trajectory, considering a? and a 
(the horizontal co-ordinate and the angle of elevation respectively) as variable 

quantities, and making ^ equal to zero. Dr. Bobison obtained ( Bncycl, Brit., 

5th edit., Art, Beojectiles) an equation equivalent to 


4c mh 


' hyp. log. 


4 wA-fsin.a 


sin. a (4jn Asin.a-fl) " ~ sin. a 

and the value of a obtained from this equation gives, api)roxiniatively, the 
elevation producing the maximum range. In this manner was formed the 
table for maximum ranges giveii in Hntton*s Tracts (Tract xxxvir. Art 
118). 
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ascending and descending brandies of tbe trajectory are 
not similar to one another, as they are in the parabolic 
theory ; the tangents at points in the ascending branch 
making smaller angles with a horizontal line than those 
at corresponding points in the descending branch. The 
former branch, if continued downwards, has an asymp- 
tote which is inclined to the horizon, and the latter has 
an asymptote which is in a vertical position. It follows 
that, wheh the axis of the gun is inclined to the horizon, 
the vertex, or highest point in the trajectory, is nearer 
to the remote extremity of the range than to the place 
of the gun. 

92. The differences between ranges in a resisting me- 
dium and those which should result conformably to the 
parabolic theory are exhibited in the following Table ; 
and from these it appears that the ranges, instead of 
varying as the squares of the velocities (Art. 45, hTote), 
are in a lower proportion than the velocities ; while, 
from 800 feet to 1600 feet (the most ordinary velocities 
with guns), the ranges are nearly as the square roots of 
the velocities. 

The Table, which has been computed from theory, ex- 
hibits the ranges corresponding to sevei’al given velocities 
with which a 24 lb. shot may be projected in a resisting 
medium, and also the ranges in vacuo, the elevation of 
the piece being in both cases 45 degrees. 


Initial 

Yelocities in Feet 
per Second. 

Ranges in Air, 
in Yards. 

Ranges in Vacuo, 
in Yards. 

200 

350 

435 

600 

1,760 

3,731 

800 

2,230 

6,632 

1,000 

2,650 

10,362 

1,600 

3,754 

26,528 

2,000 

4,340 i 

41,450 

2,600 

5,180 

70,060 


From the experiments carried on at Deal in 1839 
the range of a 56-pound shot, with a charge of 16 lbs. 
(windage = 0.176 inch), consequently having an ini- 
tial velocity of 1622 feet per second, and fired at an 

F 2 
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elevation of 32°, was 5720 yards. By the parabolic 
theory it would have been 24,475 yards, or nearly 14 
miles. 

93. Having given the principal formulcc for pro- 
jectile motion, as well in air as in vacuo, it is intended 
now to offer a series of observations on the most im- 
portant circumstances in the practice of naval gunnery, 
and to state the means by which the highest degree of 
efficiency in it may he attained. 

These subjects are, for the sake of convenience, dis- 
posed under the following heads : — • 

I. The effect of Splinters. 

II. The effects of Heavy and Compound Shot in in- 
creasing the force of Impact. 

III, The employment of Double and Triple Shot in 

action. 

IV. The effects of Windage on correct Firing, and on 

the Velocity of Shot. 

V. Effects of the Length of Gun on the Velocity of 
Shot. 

VI. On Eecoil and Preponderance. 

VII. The effects of Wads. 

VIII. Penetration of Shot into Materials. 

IX. On Cylindro-conoidal, and Excentric Spherical 
Projectiles. 

94. I . — The effect of Splinters . — It appears to have 
been a general rule to use the full charges of powder at 
the commencement of an action, and to reduce them as 
the guns became heated. This is a very proper precau- 
tion to guard against accidents in continued, quick 
firing ; hut a general rule to commence action with the 
full charges may, in some cases, interfere with the im- 
portant effect that might he produced from splinters. 
The prodigious ravages occasioned by splinters, in naval 
actions, are such, that we should study as much as pos- 
sible, consistently with other views, to reap the fullest 
effect from so destructive an agent ; and this depends 
very much upon the degree of. velocity with which the 
halls penetrate. 
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95. In close action, shot discharged from large guns 
with the full quantity of powder tear off fewer splinters 
than halls fired from the same nature of guns with re- 
duced charges. This may be familiarly exemplified by 
firing a musket or a pistol charged with a bullet 
through panes of glass, at different distances, or with 
different chai’ges. Superior velocity will make a clean 
round hole, without breaking or even cracking the 
plate ; but a certain reduced celerity will dash the glass 
to pieces. 

In firing into masses of timber, or any solid substance, 
that velocity which can but just penetrate will occasion 
the greatest shake, and tear off the greatest number of, 
and largest, splinters ; for, as in the brittle glass, the 
parts struck by a solid shot, moving with great velocity, 
are driven out before they communicate motion to the 
circumjacent parts of the substance. This is particularly 
the case with respect to the impact of shot on plates of 
iron, as will be shown hereafter. Whereas by shot of 
inferior weight, or moving with less velocity, or by 
both of these circumstances duly combined, the rents, 
shakes, and ravages made in perforating timber w-ill be 
more extensive ; a greater number of splinters, and those 
of larger size, will be torn off, and apertures more difiS- 
cult to plug will be made : while, in the perforation of 
iron plates, large and ragged fractures will be formed, 
seams and rivets will be broken to a greater extent, and 
fragments will be driven on board, which are far more 
destructive of life than if the shot had been discharged 
with velocity stifficient to cause it to perforate both sides 
of the ship. In close actions with heavy guns charges 
may therefore be, with advantage, greatly reduced. In 
fact, the velocities communicated to solid shot by charges 
exceeding one-third of their weight are too great to pro- 
duce the maximum effect from splinters ; and charges 
of one- sixth, from heavy guns, are found quite suffi- 
cient, at 600 yards, to drive single and even double 
shot through the thickest part of the side of any ship. 
Many other examples might be given here, but the sub- 
ject will be fully treated in the section on the Penetration 
of Shot. 
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96. Tlie above observations require, bowever, to be 
modified according to circumstances ; tbeir justness de- 
pending on tbe position of tbe enemy and on tbed^ree 
of steadiness with wbich the firing is carried on during 
an action. If no greater force were wanted than that 
which is capable of peneti’ating the side of an enemy’s 
ship with the greatest effect from splinters, those ob- 
servations will hold good. Vessels armed with the 
heavier natures of guns, in close, steady, broadside 
action may certainly use reduced charges, if, as in 
attacking an enemy at anchor, the relative positions do 
not rapidly change : also, since the velocity of a shot 
from a 32-pounder, at close action, with the service 
charge, is more than sufficient to penetrate any mast, 
we are at liberty to sacrifice some of the superabundant 
power, by diminislung the charge, for the purpose of 
obtaining an increased effect from the splinters which 
may be driven off from masts, spars, or any other tim- 
ber, as well as from the ship’s sides. But, while we 
keep this object in view, we should particularly provide 
for the destruction of masts, dismounting of guns, and 
ruining their carriages, breaking beams, and pene- 
trating into masses of timber in firing obliquely, or at 
great distances (see Art. 104), in wliich cases full 
charges are required. Nothing, moreover, can be spared 
in force with any nature of gun up to the 12-pounder 
inclusive : with the higher natures, charges of one- 
quarter of the weight of the shot may be occasionally 
used with advantage, but in no case for raking or diago- 
nal fire. 

97; To increase still further the effect from splinters, 
hollow shot have been proposed, and these may be used 
with great advantage from guns of large calibre. For 
whilst, by their magnitude, fractures or apertures of 
great extent may be made in the side of an enemy’s 
ship, their relatively lower momenta, arising from the 
diminished weight, render them far more conducive 
to the formation of destructive splinters than solid 
balls of equal diameters. But it may be doubted how 
far hollow shot are sufficient substitutes for solid shot at 
great distances ; the requisite accuracy and certainty 
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of practice, that is, the greatest power of range with 
the least elevation, being attainable only by the heavier 
projectiles. 

It may also be doubted whether or not we are right 
in the general adoption of shell-guns for the bow and 
stern armament of steamers, in preference to long and 
powerful solid shot guns, possessing, in a higher degree, 
power of range, accuracy and penetrating force, in dis- 
tant firing ; and whether, in the armament of our navy 
in general, we have not so reduced the number of guns, 
in proportion to the displacemetity in consequence of the 
introduction of shell-guns into the broadside batteries of 
some classes of ships (the “Thetis” and “ Castor” class 
in particular), as to place those vessels in disadvantageous 
circumstances when opposed to such as, though equal to 
them in size, carry a greater nuijiber of guns, and which, 
consequently, possess a degree of superiority, from the 
power of making a plurality of discharges in a given 
time, and from the facility with which the less unwieldy 
guns may be worked relatively with the number of men 
forming the crew according to the present establish- 
ment. The “ Thetis ” and “ Castor,” the displacements 
of which are, respectively, 1528 and 1283 tons, carry 
only 36 guns (see Art. 249), The “Indefatigable,” 
with a displacement of 2043 tons, has only 50 guns. 
Our largest frigate, the “Vernon,” with a displacement 
of 2082 tons, carries only 50. Where are our 60-gun 
frigates? The French had (in 1850) twelve 60-gun 
frigates afloat, and five were being built f they had, 
moreover, twenty-five 50’s. The number, names, and 
ratings of the ships and vessels afloat, building, and in 
commission, have not been given in L’Etat General de 


^ Frigates Afloat. — L’Andromaqiie ; La Belle Poiile ; LaDidon; La Forte; 
L’lndependante; L’lpMgenie; LaMinerve; La Perse ve ran te ; La Penomnjee; 
La Semillante; L’Uranie ; La Vengeance. (See Kotes by the author on 
‘L’lilnqu^te Parlementaire sur la Situation et POrganisation des Services 
de la Marine Militaire.’ Paris, Jan. 30, 1852.) 

Frigates Building^ January^ 1850. — La Victoire, at Orient; L’Entre- 
prenante, at I/’ ; La Bemiramis, at Bochelh; La Pallas, Orient; 
La Guerriere, at Brest The Immortality and the Melpomene, both of them 
first-class frigates of 60 guns, have, since, been laid down. 
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la Marine since 1850 ; but, according to a statement in 
L’Bnquete Parlementaire, the French had then (1862)' 
fifty-six frigates and thirty-four corvettes. (See Appendix 
0.) We had then only twenty-six frigates above the 
class of 44 guns, and of this class only twelve ! The 
war armament of the United States’ frigate “ Congi-ess,” 
and eleven others of that class, is upwards of 50 guns ; 
and of the “ Independence,” 60 ; the peace armament 
of this ship is 54 guns. The first-class frigates in the 
Eussian navy carry 60 guns ; the second class, upwards 
of 50. The Dutch have their 60-gun frigates, though 
in peace they carry only 50. In the Turkish navy 
there are ten of from 54 to 64 guns. In the French 
service, the raz4es carry 58.^^ Our “ Warspite,” reduced 
from a 76, originally with a displacement of 2490 tons, 
but lighter now, at the load-line, by 2 feet 4i inches, 
equivalent to 436 tons, carries only 50 guns. The 
“ Arrogant,” with a displacement of 1872 tons, far from 
retaining the full gunnery j)Ower due to that tonnage, is 
reduced to 46 guns.’’ 

98. II . — The effects of Heavy and Compound Shot in 
hicreasing the Force of Impact . — To gain an increase of 
penetrating power, or to augment the force of the blows 
with which shots strike, balls made of heavy material 
may be used with advantage. A shell, filled with lead, 
will produce a greater blow than an iron shot of the 
same diameter, discharged with an equal quantity of 
powder; for the penetrating power, which (Art. 79) 
varies with the product of the density and the square 
of the velocity of the body, will, in this case, be pro- 

f ortional to the weight of shot. The former may also 
e made to range farther than the iron ball, from 
being better able to overcome the resistance of the air, 
and, consequently (see Art. 60), retaining longer the 
superior velocity communicated by a greater charge 


^ An accurate account of tlie armament of foreign naviesj will lie given on 
a future occasion. 

. ^ The whole subject of the armament of the British Xavy will bo fully 
considered on a future occasion. 
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of poAvder.® From this an increase of accuracy also 
results, because the same range may he produced Avith 
less elevation ; and accuracy is gained as elevation is 
reduced. 

From experiments made in France it was found that 
a shell filled with sand, and weighing about 46 lbs., 
being projected with a charge of 9 lbs. from an 8-inch 
Paixhans gun, with an initial velocity of 1200 feet per 
second, and at an elevation equal to 1 °, ranged tAAuce as 
far as a shell filled with lead weighing 76 lbs. when 
projected Avith a charge of 7 lbs., the initial velocity 
being 840. But, at an elevation of 3°, the ranges were 
nearly equal ; and at 5° (the weights and charges being 
as before) the range of the shell filled with lead sur- 
passed that of the other, amounting to 1800 yards, 
while the range of the shell filled with sand was only 
1400 yards. This proves that great initial velocity 
is not alone essential to the power of range, but that 
much depends upon the weight, or inertia, of the shot, 
by which the velocity of projection is longer I’etained. 
We shall revert to this subject in treating of hollow 
shot. 

99. Heavy, or, as they may be called, compound shot, 
may be used with great advantage against vessels, such 
as we are told have been constructed for floating bat- 
teries, with sides so thick as to be proof against the 
knoAAm penetration of ordinary shot ; for balls made of 
heavier matter (strong shells run full of lead) will pene- 
trate farther, and be more formidable in every way. If 
the sides of these vessels be made of solid masses of 
timber, then red-hot solid shot should he used ; and if 
they lodge, the effect will be rendered the more certain ; 
but as the furnaces for heating shot on board of ships 
cannot supply as many balls as may be discharged, cold 
shot must also be used. The effect of these will be 
more or less formidable, in proportion to their powers 
of penetration and their momenta, both of which will be 


The like is evidently true in comparing, the effects of solid and hollow 
shot. 
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la Marine since 1850 ; but, according to a statement in 
L’Bnqnete Parlementaire, tbe French had then (1852)‘ 
fifty-six frigates and thirty-four corvettes. (See Appendix 
(J.) We had then only twenty-six frigates above the 
class of 44 guns, and of this class only twelve ! The 
war armament of the United States’ frigate “ Congress,” 
and eleven others of that class, is upwai'ds of 50 guns ; 
and of the “ Independence,” 60 ; the peace armament 
of this ship is 54 guns. The first-class frigates in the 
Russian navy carry 60 guns ; the second class, upwards 
of 50. The Dutch have their 60-gun frigates, though 
in peace they carry only 50. In the Turkish navy 
there are ten of from 54 to 64 guns. In the French 
service, the raxees carry 58.® Our “ Warspite,” reduced 
from a 76, originally with a displacement of 2490 tons, 
but lighter now, at the load-line, by 2 feet 4i inches, 
equivalent to 436 tons, carries only 50 guns. The 
“ Arrogant,” with a displacement of 1872 tons, far from 
retaining the full gunnery power due to that tonnage, is 
reduced to 46 guns.** 

98. II . — The effects of Heavy and Compound Shot in 
mci'easing the Force of Impact . — To gain an increase of 
penetrating power, or to augment the force of the blows 
with which shots strike, balls made of heavy material 
may be used with advantage. A shell, filled with lead, 
will produce a greater blow than an iron shot of the 
same diameter, discharged with an equal quantity of 
powder ; for the penetrating power, which (Art. 79) 
varies with the product of the density and the square 
• of the velocity of the body, will, in this case, be pro- 
portional to the weight of shot. The former may also 
be made to range farther than the iron ball, from 
being better able to overcome the resistance of the aii', 
and, consequently (see Art. 60), retaining longer the 
superior velocity communicated by a greater charge 


"'An accurate account of the armament of foreign navies will be given on 
a future occasion. 

^ The whole subject of the armament of -tlie British Navy will be fully 
considered on a future occasion. 
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of powder.”' From this an increase of aecnracj also 
results, because the same range may be produced with 
less elevation ; and accuracy is gained as elevation is 
reduced. 

From experiments made in France it was found that 
a shell filled with sand, and weighing about 4{) lbs., 
being projected with a charge of 9 lbs. from an 8-inch 
jPaixhans gun, with an initial velocity of 1200 feet per 
second, and at an elevation equal to 1°, ranged twice as 
far as a shell filled with lead weighing 75 lbs. when 
projected with a charge of 7 lbs., the initial velocity 
being 840. But, at an elevation of 3°, the ranges were 
nearly equal ; and at 5° (the weights and charges being 
as before) the range of the shell filled with lead sur- 
passed that of the other, amounting to 1800 yards, 
while the range of the shell filled with sand was only 
1400 yards. Tins proves that great initial velocity 
is not alone essential to the power of range, but that 
much depends ujjon the weight, or inertia, of the shot, 
by which the velocity of projection is longer retained. 
We shall revert to this subject in treating of hollow 
shot. 

99. Heavy, or, as they may be called, compound shot, 
may be used with great advantage against vessels, sTicli 
as we are told have been constructed for floating liat- 
teries, with sides so thick as to be proof against the 
known penetration of ordinary shot ; for balls made of 
heavier matter (strong shells run full of lead) will pene- 
trate farther, and be more formidable in every way. If 
tlie sides of these vessels be made of solid masses of 
timber, then red-hot solid shot should be used ; and if 
they lodge, the effect will be rendered the more certain ; 
but as the furnaces for heating shot on board of ships 
cannot supply as many balls as may be discharged, cold 
shot must also be used. The effect of these will bo 
more or less formidable, in proportion to their powers 
of penetration and their momenta, both of which will ho 


• The like is evidently t-rne in comparing the effects of solid and IkiHow 

sliofc. 
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greater with the compound heavy shot than with solid 
iron balls. 

The weight of a 56-pomider shell, having- its cavity 
filled with lead, is 65.443 lbs. ; for the whole diameter 
being 7.475 inches, and the thickness of the metal one- 
sixth of the diameter, the weight of the shell itself is 
38.827 lbs., while the weight of the solid ball of lead 
which occupies the cavity is 26.616 lbs. Now (Art. 
68) the velocities of balls of equal diameter, but different 
weights, and discharged with equal quantities of pow- 
der, being inversely as the square roots of the weights, 
the velocity of a homogeneous 56-pounder shot will be 
to that of the shell when filled with lead, as '\/65.443 to 
v'56; so that, the velocity of the solid shot with a 
charge of 14 lbs. being by computation 1596 feet per 
second, the velocity of the shell filled with lead, with 
the same charge, would be 1476 feet per second. But 
the velocities of balls of equal weights being directly as 
the square roots of the charges, or the charges being as 
the squares of the velocities ; if we increase the charge 
from 14 lbs. in the ratio of the squares of those numbers, 
we get 16.36 lbs. for the charge, which will render the 
velocity of the shell filled with lead equal to that of the 
homogeneous 56-poTmder shot. This is a simple way of 
increasing the weight of metal, as it is popularly called ; 
and on particular occasions it may be used with consi- 
derable advantage. 

In Table IV. (Appendix D.) there will be seen the 
results of experiments made at Deal in 1839 to determine 
the ranges of homogeneous shot and of shells filled with 
lead from a 56-pounder gun whose dimensions are 
given. From these it appears that with charges of 
17 lbs., at an elevation of 15°, the first graze of a solid 
shot was 4001 yards, and at an elevation of 35°, 6200 
yards ; while, at the former elevation, the first graze of 
a shell filled with lead was 4029 yards, and at the latter 
elevation 5600 yards.® . 


At the siege of Cadiz the-Frenoli tised shells filled with lead, which, dis- 
charged with a velocity of about 2000 feet per second from howitzers (one of 
which is now placed as a military trophy in St. James’s Park), ranged to the 
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In cliasing, or in flight, heavy compound shot, fired 
from long guns with charges increased in the proportion 
just shown, will increase the power of range, and conse- 
quently the chance of carrying away a mast or a spar, 
at a very considerable distance.® For such special pur- 
poses as these, it may, therefore, be expedient to provide 
a few compound shot, with directions how to use, and 
injunctions to economize them. 

100. Oblong shot, of a cylindrical form and termi- 
nating at each end in a hemisphere, may be used occa- 
sionally either against ships or in breaching batteries 
by land. The great uncertainty of such shot, however, 
from irregularities in their flight, would not, at great 
distances, be compensated by the advantages contem- 
plated; but they might sometimes be used at modei'ate 
distances with great effect, particularly by vessels car- 
rying only 9 or 12-pounder guns ; for the weight of 
metal may thus be increased so much as to be capable 
of carrying away a mast, which a round shot, discharged 
from the same gun with equal velocity, could not bring 
down ; and the oblong shot would make large Irregular 
fractures in the side of an enemy’s ship which it would 
be very difficult to plug up. 

The windage of oblong shot should not be greater 
than .14 of an inch (the windage of a carronade), so 
that, in fact, a 12-pounder gun ffiseharging a solid of 
iron of 241b. weight (which its oblong shot might be), 
with a charge of 4 lb., would be capable of producing as 
great an effect as a 24-pounder carronade ; and if the 
oblong shot were to strike with its larger dimensions, 
the effect would be much greater. Oblong shot should 
be cylindrical, with hemispherical ends. For a 12- 
pounder, a shot of the shape above indicated, and exactly 


distance of three miles. Greater ranges than this have been obtained with 
shells in experiments recently (1852) carried on at Shoebury Ness in this 
country. See Art. 188. 

A very distinguished naval commander mentioned to the author that ho 
knew a person who Imd served in an American privateer ^yhich, having been 
out of shot, and being unable to procure a supply of iron balls, used leaden 
shot as substitutes. This person always mentioned with great surprise the 
superior effect of leaden balls. 
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equal to the weight of two 12-pouuder halls, slwuld he 
2.935 inches long in the cylindrical part, and the total 
length 7.338 inches. In close action the chance of hit- 
ting with separate halls is so great, that two round shot 
should then be preferred to a single oblong projectile; 
but when the (hstance is such, compared with the mag- 
nitude of the object fired at, that from the divergence 
of the balls, both cannot hit, it may frequently prove 
advantageous to increase the weight of metal with the 
smaller nature of guns in the manner proposed. 

The proposition for using oblong shot is not new. 
Some very extensive experiments were made at Land- 
guard Fort, in 1776, to ascertain the comparative ranges 
and accuracy of long and round shot with 42, 24, 18, 
and 12 pounders. It is not intended to notice the trials 
made with the three higher natures of ordnance, because 
it is not necessary to inci’ease the momenta of their balls 
for any naval service, but some of the experiments 
made with the 12-pounder are given in the following 
Table:-- 


Nature of Shot. 

Weight of 

Diameter 

of 

. Shot, 

Elevation. 

Recoil. 

First Graze. 

Powder. 

Shot. 


Ihs. 

lbs. 

oz. 

Inch. 


Ft. 

In. 

Yds, 

Round • • . 

5 

11 

8 

4.3 

P.B. 

4 

.'5 

498 

Long . . . 

5 

24 

3 

4.4 

P.B. 

7 

4 

335 

Round * . . 

5 

11 

9 

4.3 

l'^ 

4 

4 

' 818 

Long « • • 

5 

24 

3 

4.4 

r 

6 

2 

; 774 

Round . , • 

5 

11 

10 

4.24 


4 

5, 

1,789 

Long . . 

5 

23 

3 

4 4 

5° 

6 

0 

1,879 


The weight of the oblong shot was more than double 
that of the ball, but the windage of the former was 
about one-tenth of an inch less. The ranges with the 
oblong shot were, of course, considerably less than with 
the balls ; but it does not appear from these trials that 
the variations, or errors, were greater than they are 
with round shot ; and it follows that, within the limit 
of elevation in the Table, we may, on suitable occasions, 
safely adopt a practice which would increase the effect 
in a considerable degree. Oblong shot would occasion 
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great ravages in tire revetment-wall of a fortress, and 
be more likely than round shot, by the great shake they 
would occasion, to bring it down after the part intended 
to be breached is disunited from the adjoining parts by 
round shot fired with full charges. There can be little 
doubt, also, that oblong shot are far preferable, in naval 
warfare, to bar-shot. 

If an oblong shot, twice the weight of a round shot 
of equal diameter, be fired with the same charge, the 
velocity of the former will be less than that of the latter 
in proportion as the square root of the weight is greater. 
That is, the weights being as 2 to 1, the velocities will 
be as 1 to Vi. But the effect of impact, measured by 
the volume of penetration, being as the weight of the 
shot and the square of its velocity (Art. 79, Note), it 
follows that, with equal charges, the effect of the oblong 
shot will be just equal Ip that of a round shot of half its 
weight. 

101. III . — Employment of DovbU and Triple Shot in 
Firing . — The reason which has been given for the occa- 
sional use of oblong shot leads to a consideration of the 
practice of firing two or more balls at once from the 
same gun, and it is here intended briefly to notice its 
defects as well as the case in which it may be advan- 
tageous. 

It must be observed, first, that when two equal, or 
unequal, shot are projected at one time, they issue from 
the gun with different velocities which may be deter- 
mined by the theory of the collision of bodies. Thus, 
the velocity communicated by the expansive force of 
powder to a single shot equal to either of the two if these 
are equal, or to that which is nearest to the charge if 
not so, being determined, suppose by the second formula 
in Art. 68 (the denominator tmder the radical sign 
being the weight of that shot), let that velocity be 
represented by Y ; then, e representing the force of 
elasticity, which from the results of some experiments 
may be expressed by the fraction i, if v represent the 
required initial velocity of the shot nearest the charge 
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and V that of the other ; also, if ii’ and w' represent 
the weights of. those shot respectively, we have, by 
dynamics, 

w—ew' „ , , w-\-ew\j. 


w-j-w' 


-V and v' ■■ 


When the two shot are eqnal to one another, these 
formulae become 

e)V and ®' = -|-(14-«)W 

or « = -^V and v' 

Now. the velocity of a shot from a 32-pounder medium 
gun, whose length is 9 feet and weight 50 cwt., witli a 
charge of 8 lbs., is, by computation, equal to 1693 feet 
per second (windage= 0.198) ; while with hivo balls 
and an equal cliarge the velocities would be 753 feet 
and 941 feet. The gi’eatest of these velocities woiild, 
therefore (since the velocities are as the square roots of 
the charges), be the same as that of a shot pro];>elled 
singly by only 2i lbs. of powder. But the point-blank 
range of a 32-pounder gun, with a charge of lbs., 
would he less than 300 yards, while, with a charge of 
8 lbs., it is 610 yard^ ; thus, with the former charge and 
a single shot, or with the latter charge and two shot, 
there would be required an elevation exceeding one 
degree to obtain ranges equal to the point-blank range 
produced in a single shot by a charge of 81bs. In using 
two shot, therefore, there is a loss of accuracy, not only 
arising from the divergence of the balls, but also from 
the greater elevation which is required. This should 
deter us from adopting such practice, excepting at close 
quarters, when it is scarcely possible to miss ; and never 
with carronades after one breeching (for they should 
always have two) is broken ; nor, as in fighting the 
weather side, when the inclination is much in the direc- 
tion of the recoil. 

102. In practice' with two shot there are some other 
causes of irregularity, which it is proper here to point 
out, that will further show how little it can be depended 
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4 



upon, excepting in close action. Besides a difference of 
range, frequently amounting to above a hundred yards, 
there is also a lateral divergence, which, in firing at 
ships, at long ranges, or at any objects whose magni- 
tudes are not sufficient to subtend the divergence of the 
balls, incurs a considerable risk of missing entirely, and 
a certainty of not hitting with both. If the balls touch 
each other on quitting the gun, which very frequently 
happens, some deviation must arise, according to the 
nature of the collision. If it be direct, one ball will be 
accelerated, and the other retarded by the blow. But 
this will rarely happen- — it is more likely that the blow 
will be oblique ; from which both balls will diverge, 
very considerably, in directions compounded of the 
projectile velocity, and the force and direction of the 
collision. 

In firing two shot, another cause of deviation, still 
more destructive of accuracy, is operating during the 
passage of the balls along the bore ; particularly when 
the windage is great. The shot nearest to the charge 
impelling the other, will evidently be forced to one side 
of the cylinder, as at A, pressing the outward ball to 
the other side, B, of the bore. From this it is manifest 
that the outward ball B must 
receive an oblique imjietus on its 
departure from the muzzle, which 
will disturb, from reaction, the 
direction of the other. This de- 
viating cause may either operate 
in a lateral or in a vertical direction : in the former 
case it will affect the line, in the latter ease the elevation 
of the shot’s departure, and consequently the length of 
range ; or the error may exist in both directions.®' 

103. It has been found, from experiments on board 
the “ Excellent” (1847), that, in firing triple shot with 
three times the elevation required for a single shot, the 

^ It is said to bo a rule in the naval service of tlie United States not to fire 
double shot, even at 400 yards, from guns of less calibre than 32-pounders 
(Ward, p. 82) ; and never with 32-pounders under 46 cwt. (Bureau of Ord- 
nance, 1845). 


Fig 2. 
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balls took very good directions, but one fell rather short 
of the mark, and the others over or beyond, and that 
the carriage did not appear to be distressed. The gun 
used in firing the three shot was a 32-pounder, 9 feet 
6 inches long, and weighing 56 cwt. ; the charge was 
6 lbs. It would probably be unsafe to fire three shot 
from a 32-pounder, weighing but 50 cwt.,_even though 
the charge were reduced to 5 lbs.; and if the charge 
were less than 5 lbs. the penetrating effect of the three 
shot would be uncertain, at least beyond 50 yards. It 
has been observed that, on running alongside of an 
enemy, the first broadside might be given with triple 
shot; and it is supposed that triple shot might ajiswer 
the purpose against flotillas of gun-boats at distances 
not exceeding 400 or. 500 yards. 

104. After a few firings from the same gun a certain 
diminution of the charge becomes necessary ; for, the 
gun being already heated, the powder on being intro- 
duced ignites more completely than at the commence- 
ment of the firing, and thus its expansive force is 
increased: hence considerable provision of reduced 
charges among the quantity of filled ammunition should 
always be made ; it would even be convenient if some 
regulated proportions between the numbers of the full 
and of the reduced charges, to be used with single and 
with double shot, were made and adhered to. In the 
United States’ service there are used tw'o reductions of 
the full charge, or three charges in all, viz., |rd, |th, and 
jth of the wmight of the shot, and the cartridges of all 
three are painted with different colours. In the French 
service, of the total of filled ammunition, Aths are full 
charges, ^ths are charges first reduced, and the remainder 
are still further reduced. Care should, however, be taken 
that the diminished charges are not rendered too low", 
since the penetrating force may, at the same time, be so 
far reduced as to render the shot incapable of perforating 
a side of an enemy’s ship. This circumstance occurred 
in the action between the Shannon and the Chesapeake, 
on the termination of which some shot from each of the 
ships were found sticking in a side of the other. In 
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this case either the charges were too much reduced, or 
the weight of metal projected was too great. Had these 
shot perforated the side which they struck, the most 
serious consequences might have ensued. 

105. In all naval actions the essential point is to 
ensm-e penetrating force sufiScient to drive the projec- 
tiles through, or, at least, into the opponent’s ship, 
whatever may he her position. This point appears to 
have been somewhat lost sight of on several occasions 
during the late war ; and it may be feared that, in car- 
rying so far as is proposed the use of hollow shot and a 
plurality of projectiles, the momentum will be too much 
diminished, particularly in the employment of shell- 
guns. Naval actions are subject to such sudden and 
unforeseen mutations in the positions of the contending 
ships, and are liable to such great alterations in the dis- 
tances of the ships, that until the affair becomes close 
and the struggle is near its termination, no two rounds 
can well be fired exactly under the same circumstances. 
An affair which had commenced in parallel order and 
in direct broadside battle, at well-ascertained distance, 
may speedily change, altogether, its circumstances and 
aspects. The enemy may be suddenly brought into a 
position in which he is exposed to oblique, diagonal, 
or raking fire ; and for this an experienced commander 
should always be prepared. In every case he should 
ensure the penetration of his projectiles into and tlirough 
the whole dimension of the enemy’s ship, however slie 
may be struck. Accordingly, he must not carry too far 
the theory that the greatest ravages which can be pro- 
duced by a projectile on the object winch it strikes is 
when the striking velocity is just sufficient to penetrate 
a stationary body, because if this be too strictly followed 
in direct action, there would be no perforation at all in 
the event of the enemy being struck obliquely. It is 
not possible to foresee, ft would not be prudent to pre- 
scribe, what particular descriptions of projectiles or what 
particular charges may be required to take proper advan- 
tage of different positions ; but it has often happened 
that penetrating force has been inrproperly sacrificed to 
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tlie practice of double or triple sliotting ; and tlras 
■vvben, by superior skill, the antagonist’s ship lias been 
suddenly brought to a position in which it is exposed to 
a diagonal or a raking fire, the penetrating force has 
not been sufficient to perforate it, or otherwise do upon 
it effectual execution. Seamen are prone to overload 
their guns with shot in close action ; and many instances 
of this may be found in descriptions of naval engage- 
ments which might have terminated differently bad the 
projectiles, which only stuck in the side, gone through 
the ship. This practice accounts, in some degree, as 
Captain Simmons observes in his ‘ Ideas as to the Effect 
of Heavy Ordnance, ^"c.’ (page 69), for the compara- 
tively little damage done to the hulls of line-of-battle 
ships in general actions. 

106. In the action between tlie Chesapeake and the 
Shannon, iron bolts, as well as chain and bar shot, were 
found sticking in without penetrating the side of the 
latter, and it is remarkable that there was found sticking 
in the Chesapeake a pump-bolt which had been fired 
from the Shannon, no doubt without autliority. Five 
18-pounder round shot struck without penetrating into 
the Chesapeake ; but all the 32 lb. shot (carronades) 
that struck perforated the sides; none of these last 
struck the masts high up, and only one the bowsprit ; 
but some 18-pounder round shot struck the masts 20 
and 26 feet above the decks. So far it appears that the 
carronades were, probably in part owing to their small 
windage, truer than the 18-pounder guns. 

The report from which these facts were taken was 
made by the carpenter of the Shannon, by order of 
Lieutenant, now Rear-Admiral Wallis, an officer of the 
highest distinction and merit, who served on board the 
Shannon during the action. The effect of the shot on 
these ships, with respect to penetration, affords many 
useful practical deductions, and will accordingly be 
given in full on a future occasion. 

107. Double shotting may be used with all 32- 
pounder guns above those of 32 cwt., at distances not 
exceeding 400 or 500 yards, but the most efficient prac- 
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tice with two shot is at 300 yards; the 32-poun.ders of 
32 cwt. and 25 cwt. should not, however, he so used 
beyond 200 or 260 yards. Shell-guns of 65 and 60 
cwt. cannot use double shot beyond 200 yards; and at 
that distance they can only use -hollow shot, with a 
charge of 5 lbs. 

With charges of 6 lbs. for the 32-pounders of 56 cwt. 
and 50 cwt, ; of 5 lbs. for those of 45 cwt, and 42 cwt, ; 
4 lbs. for those of 32 cwt., and 3 lbs. for those of 25 cwt., 
the guns recoiled with a considerable degree of vio- 
lence ; the charges, therefore, have been reduced to 5, 4, 
3, and 2| lbs. respectively. With these charges the recoil 
was found to be easy ; the guns may be fired throughout 
an action without injury to their tackling, or to the ring- 
bolts, and at 400 yards the penetration is sufficient. 

With double loadings of round-shot and grape, when 
the shot is put in first, the projectiles range more 
together than when the reverse process is used ; such 
loading requires, however, more elevation to be given 
to the gun than when single shot are used, on account 
of the grape-shot impeding the flight of the other. 

A double load of grape from the same gun ranges 
tolerably well together for 300 yards. With a double 
load of case-shot, even with half a degree more elevation 
than when a single load is used, a great many balls will 
not range above 100 yards to the first graze ; within 
this extent they lose much of their velocity, and few 
reach an object at 200 yards, 

A 32-pounder gun of 56, or of 50 cwt., double 
shotted with charges of 6 lbs,, requires, at 400 yards, 
of elevation ; at 300 yards 1°, and at 200 yards half 
a degree ; and, in general, half a degree must be added 
with any double loading, to the elevation required with 
single shot. 

For round and grape, at 400 yards, there is required 
li° of elevation, and at 200 yards half a degree. These 
projectiles range well together at a target, but they 
should not be used at a greater distance than 150 yards, 
on account of their dispersion, and the differences of 
their striking velocities and penetrating forces. 
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With single grape (a plurality of projectiles) at 400 
yards, the elevation required is l°j a full charge of 
powder being used. With double grape, at 400 yards, 
and the reduced charge, the elevation required is 31° : 
at that distance double grape scatters so much as to 
make very had practice. 

. 108. There is some difference, particularly with heavy 
guns, in the times required for loading with single and 
with double shot ; and when vessels are engaged so 
closely as to he within double shot action ; when, coli- 
sequently, the most rapid firing should take place, it is 
evidently of the utmost importance to reduce as much 
as possible the time of loading. Other things being 
equal, a ship which can, in the shortest time, give a 
second broadside, will have a great advantage over her 
opponent ; and, in order to effect this, it is recommended 
to have ready a few rounds of double shot sewed up in 
thin canvas, with a little oakum between the shot, and 
the whole secured by a line passed round between them, 
no wadding being used. 

109. lY.— The effMs of Windage on Correct Firing 
and on the Velocity of /SAal— Windage is the difference 
between the diameter of the shot and the calibre of tire 
piece of ordnance ; and its amount for the different 
natures of ordnance is given in Table XVII., Appen- 
dix D. 

From experiments which have been made on this im- 
portant subject it appears that very great differences 
in the initial velocities of shot arise from very small 
differences in the windage : that, with the degi'ee of 
windage formerly established in the British service, no 
less than between one-third and one-fourth of the force 
of the powder was lost ; and that, as balls are often 
less than the regulated size, it frequently happened that 
half the force of the powder was lost by unnecessary 
windage. 

110. In the account of the Artillery Practice carried 
on at Gravre, between the years 1830 and 1840, there is 
given a method of determining by experiment, approx- 
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imatively, and from an empirical formula, tlie effect of 
windage on the initial velocity of shot. The substance 
of the method is given in the subjoined note, in which 
the weights and dimensions are expressed in English 
denominations.^ From this it may be shown that a 
windage equal to 0.0512 inch reduces the initial velocity 
in the ratio of 1.14157 to 1, and a windage equal to 
0.3189 inch reduces it in the ratio of 1.6377 to 1 ; com- 
parison being made, in both cases, with a velocity re- 
sulting from the windage being zero. 

111. From subsequent experiments at L’ Orient with 
the 30-pounder long gun, it appeared that the loss of 
velocity on account of windage was independent of the 
weight of the projectile, and was proportional to the 
lunaric area between a great circle of the shot and a 
transverse section of the bore. Now E being the semi- 
diameter of the bore, and r that of the shot, will 

express the ratio between the lunaric area and the area 


In tlie experiments, spherical iron halls of two different diameters, hut of 
weights all accurately equal, were projected from the same piece of ordnance 
(30'pounder, French, long gun), each ball, of both natures, with two different 
charges of powder. The diameter of the smaller ball was 6.1784 inches, and 
of the larger 6.4415 inches ; the diameter of the bore W’as 6.4923 inches ; 
consequently the wundage of the smaller ball was 0.3189 inch, and of the 
larger 0.0512 inch. The axis of the gun was horizontal, and the initial 
velocities of the halls, computed from the measured ranges, w^ere as follow ; — 
With a charge equal to lOlb. 13.4 oz., the mean velocity of the smaller, in 
feet per second, was 1060, and of the larger 1588. -With a charge equal to 
5 lb. 6.5 oz., the mean velocity of the smaller was 932 feet, and of the larfeer 
1263 feet. 

1 ^ 0 w, with equal charges and equal weights of shot, the velocity depends 

on the windage, 5vhich may he represented by ; in which a=the diameter 

^ ■ A ■ 

of the shot, and A the diameter of the bore. Then, if Y denote the initial 
velocity on the supposition that the windage is zero, and V' any one of the 
abover computed initial velocities, we should have the values of V on substi- 
tuting, successively, the above values of V' in the empirical equation 




When the charge is 10 Ih. 13.4 oz. we obtain for the smaller ball 1732 feet, 
and for the larger 1729 feet. Also, when the charge is 5 lb. 6.5 oz., for the 
smaller hall 1529 feet, and for the larger 1519 feet. 
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of a section of the bore ; and the loss from windage may 
be represented by 


K being a constant wbicb depends on tlie charge. 

The following is a table of the values of K for the 30- 
pounder gun, with different charges : — 


Charge. 

Kfor 

Solid Shot, 
weighing 

33 lbs- 

Kfor 

Hollow Shot, 
weighing 

23 lbs. 13 oz. 

lbs. oz. 

2 3 

813.4 

891.5 

5 

8 . 

789.7 

881.9 

11 

0 

655.3 

710.6 


Major Mordecai found, however, that the above for- 
mula does not give results in accordance with his expe- 
riments at Washington ; and he agrees with Dr. Hutton 
in considering that the loss of velocity by windage is 
proportional to the linear value of the windage, or to 
the difference between the diameters of the bore and 
shot. (See Art. 67, and the Note.) He also found that, 
with a given windage and corresponding charges, the 
loss of velocity decreased as the calibre of the piece was 
increased. 

In some experiments which were made in Sweden in 
1846, with cylindfo-conoidal shot projected from a rifled 
gun, the loss of velocity occasioned by windage was, in 
part, avoided by pasting paper round the shot. The 
initial velocities of balls strapped to sabots are rather 
greater than those of balls without sabots, probably be- 
cause the force of the charge is increased in consequence 
of the escape of the gaseous fluid, by the windage, being 
in a great measure prevented. 

112. The prejudicial effect which great windage has 
upon accuracy arises from the reflections of the hall in 
passing along the bore.^ These will manifestly he greater 
in proportion as the difference between the diameter of 
, the shot and the calibre of the gun increases. From 
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these reflections a shot acquires a sort of zig-Jiag motion, 
and does not generally quit the cylinder in the direction 
of its axis. If the last hound be upon the lower part of 
the bore, the angle of the shot’s departure will bo in- 
creased ; if above, diminished : these affect the length 
of range. If the last reflection be on either side, right 
or left, of the bore, the direction wdll be altered; and in 
every case the friction arising from these rubs will give 
the ball an irregular whirling motion, productive of in- 
equalities in the resistance of the air, unless the rotation 
be at right angles to the direction of the projectile’s 
flight. A high degree of windage may have been 
necessary when guns were imperfectly bored, and shot 
incorrectly cast ; but proofs of the accuracy of both are 
now so rigid, that no allowance need be made for any 
errors of construction.® 

113. It is \yell known that the diameter of the shot 
is the datum from which the quantity of windage and 
the calibre of the gun were originally determined. Thus 
the diameter of the shot was supposed to be divided into 
20 pai'ts — one of these was allowed for windage, and 
the calibre of the gun made equal to the sum of that 
diameter and windage. Thus the diameter of a 24 lb. 
shot being 5.547 in., ^ of it, or .277, was allowed for 
vdndage, and 5.547 + .277 = 5.824 in., was the calibre 
of the gun. 

This degree of windage was exclusively observed, till 
the proprietors of the Carron Company, availing them- 
selves of the discoveries made in the ballistic experi- 


The statements contained in the five articles succeeding that to which 
this note belongs, concerning the defects and inconveniences arising from the 
great and anomalous Avindages formerly allowed in the British artillery, led in 
1817 to the appointment of a select committee at Woolwich, for the purpose of 
taking the subject of windage into consideration (see Art. 1 17), and the result 
Avas the adoption of a lower and more uniform AAundage for both services ; hut, 
as something in this respect remains to be done, the author has retained the 
wlmle of the articles on Avindage which were given in the former editions of 
this work, partly because those articles serve in some degree to show, histori- 
cally, the ^ progress made in correcting the evil, and partly because they may 
be useful in pointing ont the importance of giving the most scrupulous atten- 
tion to accuracy in boring guns as Avell as in, the formation and preservation 
of the shot. 
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meiits in favour of reduced windage, determined to 
apply the principle in the construction of their carro- 
nades ; hut as no alteration was made in the windage 
for guns (which should have been done by increasing 
the diameter of the shot), the Carron Company lessened 
the calibres of their new ordnance, to admit ordinary 
shot with reduced windage, by which great confusion 
and complications arose in the windage, not only of shot 
but of shells also. The shells for guns were of the same 
diameter as the shot, but carronade shells were smaller 
by about .1 of an inph. Now if carronades admit ordi- 
nary shot, there can be no reason why their shells should 
be smaller ; — that is, there can be no reason why the 
windage should be greater for a shell than for a shot. 
This indeed is practically admitted by the windage 
allowed for mortars and howitzers, which is only .15 of 
an inch for all natures, excepting the 4f inch, which is 
.2 inch. The considerations which should he provided 
for in determining the degree of windage arc, Istly, the 
expansion of shot by a white heat ; 2 ndly, the incrusta- 
tion of a little rust ; 3rdly, the foulness of the cylinder 
in continued firing ; and 4thly, the thickness of the tin 
straps for wooden bottoms. 

114. The degree of expansion of shot by white heat 
is found to be about ^ of the diameter of the shot for a 
24-pounder ; 4 % for a 16-pounder ; and for a 6 -pounder. 

The French allow 1 line 6 parts for the windage of 
heavy or siege ordnance, and 1 line for field ordnance. 
The former, reduced to English measure, is .133 of an 
inch, and the latter about .088, which ai-e not much 
more than one-third of ours. 

^ The calibre of a French 24-pounder is 5 inches, 7.625 
lines, and the windage (=1.5 lines) or about 5 ^ of the 
calibre of the gun. 

The calibre of a French 8 -pounder is 3 inches 11 
lines, or 47 lines ; and the windage is one line, or of 
the calibre of the gun. 

If then the windage must be proportioned to the shot 
or gun, it may safely be decreased to or at most to ^ 
of the calibre. These degrees of windage, and the 
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corresponding diameters of Isalls, are shown in the fol- 
lowing table ; in the seventh column of which the pre- 
sent degree of windage is inserted to show the dijBferences. 


Kature 

of 

Gun, 

Calibre 

of 

Gun. 

Windage 

iof 

Calibre. 

Diameter 
of Shot 
iof 
Calibre. 

Windage 

Calibre, 

Diameter 
of 8hot 
iiof 
Calibre, 

■Present 
Windage 
of kShoPs 
Diameter. 

'■■■■" Brs.': 

in. 

in. 

in. 

in. 

in. 

in. 


7.018 

.2 

6.818 

.175 

6.843 

.33 

32 

6.41 

.183 

6.227 

.16 

6.250 

.30 

24 

5.823 

.166 

5.657 

.145 

5.678 

.27 

18 

6.292 

■ ■■■,151^ \'i 

5.141 

.132 

5.16 

,25 

12 

4.623 

.132 

4.491 

.115 

4.608 

.22 

9 

4.200 

,12 

4.08 

.105 

4.095 

.20 

6 

3.668 

.105 

3.563 

.092 

3.576 

.17 

4 

3.204 

.092 

3.112 

.08 

3.124 

.15 

3 

3.013 ! 

.086 

2.927 

.075 

2.938 

.14 

I- 

2.019 

- .058 

1.961 

.05 

1.969 

,09 


115. But it may be repeated, why should the dif- 
ference between the diameters of the ball and cylinder, 
which may be necessary to permit the shot to enter 
freely, vary with different cylinders ? The impediments 
to its entrance bear no relation to the magnitude of the 
cylinder or ball, excepting the expansion of the latter by 
heat ; and that, in the largest balls, is only, on an 
average, 5 ^ of the calibre, or ^ of the proposed windage sV- 
The windage of carronades recognises this reasoning ; 
for it is fixed at .15 of an inch for the three higher 
natures, viz. for 68 , 42, and 32-pounders ; .14 is allowed 
for 24-pounders ; .12 for 18 and 12-pounders; and .15 
is the allowance for the windage of all the higher natures 
of mortars and howitzers. 

Suppose the windage of a 24-pounder carronade (.14 
of an inch) were adopted for all the higher natures of 
ordnance ; this in the 24-pounders would be 5 V of the 
calibre ; but the French allowance (which, as we have 
seen, does not vary with the nature of the gun) is only 
,’s of the calibre in the 24-pounders. Now no degree of 
foulness from quick firing, and no coating of rust that 
should he suffered to remain, or can well remain on a 
shot, is equal to .07 (about A) of an inch, which a 
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windage of .14 would allow. If, tlierefore, we adopt .14 
for tire windage of heavy guns, we proceed upon a cer- 
tainty in the improvement ; but, perhaps, .13 of an inch 
is windage sufficient for all natures of guns and carro- 
nades, from the 68-pounder carronade to the 12-pounder 
inclusive; and downwards from the 9-pounder gun in- 
clusive, .1 or .11 may be recommended. The propor- 
,tions which these degrees of windage bear to the calibre 
of the gun are shown in the Table below. 


Nature 

of 

Ordnance. 

Calibre 

of 

Ordnance. 

Proposed 

Windage. 

Proportion 
of proposed 
Windage 
to Calibre of 
Oim. 

Prs. 

in. 

in. 

About 

42 

7.018 

.13 

3^3 

32 

6.41 

.13 

A 

24 

5.823 

.13 


18 

5.292 

.13 

46 

12 

4.623 

.13 

. 1. 

9 

4.2 

.1 

1 

6 

3.668 : 

.1 


4 

3.204 , 

.1 


3 

3.013 

.1 


1 

2.019 

.1 

. A 


This important reform would admit of a considerable 
saving of powder ; for those velocities which at present 
require charges of ^ the weight of the shot, might be 
produced with smaller quantities of powder. We should 
also have greater accuracy in practice, and consequently 
greater effect; but a series of experiments should be 
made, before this scale is altered, to ascertain whether 
shot of the proposed magnitude will roll freely home, 
repeating these trials with a great many new shot, and 
in a great many guns. Also trials should be made with 
the new shot heated to white heat, and with cold shot 
under the various circumstances of foulness from quick 
firing, and the incrustations of rust. 

116. But whether a new scale of windage be adopted 
or not, it is important that shot be protected as much as 
possible from those vicissitudes, and from that treatment, 
which are continually operating to diminish their size, 
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and consequently to increase the windage. Every pos- 
sible precaution, therefore, should he used to keep shot 
from rust by painting or greasing them, and to kcejj 
them as dry as possible — perhaps some better way of 
storing them might be found than throwing them pro- 
miscuously into the shot-lockers. When shot are cleaned, 
the rust should be carefully rubbed olf, and not beaten off 
with hammers. This mode of cleaning shot, as prac- 
tised in the arsenals, should be strictly prohibited ; and 
also the more destructive method of putting a number 
of rusty balls into a rotatory machine, in which they 
are literally ground to very reduced magnitudes, and 
the windage prodigiously increased. It is useless to 
consider the effects produced by a minute regulation of 
windage so long as such practices continue. These pre- 
cautions should be strictly observed, for if the degree of 
windage demand rigid and nice restriction, it is no less 
important to secure it from increasing, and this can only 
be done by carefully protecting the shot from all de- 
structive agents and operations. 

117. The preceding remarks (Arts. 111-116) on 
windage, having been brought xmder the consideration 
of the Master-Greneral of the Ordnance in 1817, his 
Lordship referred the paper to the consideration of a 
select committee of artillery officers, who stated in their 
Eeport that “ they w^ere very desirous that experiments 
should be made with a view to ascertain to what extent 
the benefits wffiich the author of this work had antici- 
pated could be realised.” The committee, therefoi'e, 
proposed to the Master-Oeneral to be permitted to make 
a course of experiments on this subject, commencing 
with field artillery, and for that purpose recommended 
that a proportion of shot of various increased magni- 
tudes should be provided. These measures having been 
approved, a course of experiments, founded upon the 
suggestions communicated by the author, was instituted 
accordingly. 

After repeated tiials with a 6-pounder, a 9-pounder, 
and a 12-pounder, at 300, 600, and 1200 yards, it was 
proved, “ that, witli charges of powder one-sixth less 
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than usual, the larger shot, and smaller windage, pro- 
duced rather the longest range,” 

Recourse was also had to the ballistic pendulum, to 
discover the proportional excess of momentum of the 
larger balls over the smaller; and the result, after a 
very satisfactory course of experiments, assisted by the 
scientific research and well-known mathematical abilities 
of Dr. Gregory of the Royal Military Academy, corro- 
borated the trials by ranges, leaving no doubt of their 
accuracy. 

In consequence of these trials the Committee fixed 
the quantity of windage for field guns at one-tenth of 
an inch, the same as had been suggested by the author. 
(See the Table, Art. 115.) 

Now it is clear that this imjirovement may either be 
applied to save one-sixth part of the quantity of powder 
provided for field-service, without diminishing the power 
of range, and consequently to economise, without detri- 
ment, the means of transport of ammunition ; or the 
alteration may be applied to produce longer ranges, if 
this be preferred to the economical consideration. This 
preference has, very properly, been given, and the esta- 
blished charges adhered to accordingly. 

118. A great collateral advantage has followed from 
this correction of windage. It was at first apprehended 
that the increased effects arising from the additional 
weight of shot and diminished windage would injure 
brass guns ; but it is quite the reverse. With the re- 
duced quantum of windage guns are much less injured, 
and will last much longer than formerly ; and this has 
been so well ascertained, that, in consequence of this 
correction, it is now proposed to abandon the wooden 
bottoms to which shot were fixed for the purpose of 
saving the cylinder, substituting for them the paper cap 
taken off the end of the cartridge. This being put over 
the ball is quite sufficient to keep it from rolling or 
shifting ; whilst, by supporting or fixing it thus, the 
centre of the ball coincides with the axis of the cylinder, 
and the space for mndage is reduced to a complete an- 
nulus, which admits of the percussion from the charge 
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being equally received, and wbich prevents, or very 
inucn reduces, that injury, or indentation, which the 
cylinder receives when the ball touches it on the lower 
part only ; for when the space for windage is all above, 
the action of the powder is exerted in a manner to pro- 
duce that effect on the bore, near the seat of the ball, 
which is soon discovered in brass guns. With iron 
guns the expedient of putting a paper cap over the ball 
is of less importance as far as the preservation of the 
bore is concerned, iron guns being not so susceptible of 
injury as those of brass ; but with respect to accuracy 
of fire, the expedient will not fail to be productive of 
good efiect, and it is important that it should be adopted 
in Naval Gunnery. 

119. Experiments were also made for the purpose of 
ascertaining what adAmntage would arise from diminish- 
ing the windage of heavy iron ordnance in the manner 
proposed. 

For this purpose larger shot, having various degrees 
of diminished windage, were fired from an iron 24- 
pounder, ship or garrison gun, with the service charge 
and with reduced quantities of powder ; when it ap- 
peared so advantageous that the benefits arising from a 
reduced rate of windage should also be extended to the 
higher natures of guns, that the Committee recom- 
mended a diminution of windage to .15 of an inch for 
all natures of siege and garrison guns from the 12- 
pounder upwards. 

The importance of this measure is perhaps suflSciently 
established by this decision ; but as it is moreover neces-- 
sary, in cultivating improvements in practical science, 
to consult the experience of actual service as much as 
possible, and to state any strong facts that may have 
occurred to guide and support us in such pursuits, it is 
important to exhibit here the opinion given by a late 
very gallant and highly distinguished artillery officer 


Lieutenant-Colonel Sir Alexander Dickson, K.C.B., wlio commanded the 
Lattering-traiu at all the sieges in the Peninsula. 

. ^‘Most fully,*’ says this officer, “do I subscribe to your proposal for dimi- 
nishing the wimlage of our ordnance, by casting shot of a larger si^ie than the 
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in a letter on this subject, and to show upon what solid 
grounds that oj^inion was formed. 

120. There could be no doubt of the advantages, in 
accuracy of practice, and either in economy of 2)OAvder 
or in increase of effect, that would result from extendino’ 
this improvement to naval g'uns ; but here we were nnS 
by a yery formidable obstacle, which, so long as it was 
permitted to exist, prevented the adoption of the im- 
provement botli in the naval and in the land-service 
artillery. This obstacle arose from our having adopted 
a nature of ordnance (carronades) of smaller calibre 
than guns of the same nature. From this extraordinary 
anomaly it resulted that shot for carronades, consider- 
ably above gauge, were received in the arsenals and dis- 
tributed in the service. Ships were actually sent to sea 
stored with new and perfectly clean shot, which, when 
required for use, were incapable of being introduced into 
the carronades, the incrustation of inst, wliich in those 
days was permitted to form itself on the shot in the racks, 
being frequently thicker than the amount of the windage. 

present. ExpCTiments are certainly necessary to ascertain liow small this 
SedTv safety ; but the regnlation on this head, as prac- 

nromse an excellent scale to follow, and the rhtes you 

propose, of .13 inch for heavy ordnance and .1 inch for light ordnance, would 
I am convm^d, answer perfectly well, and he conducive to future accumey ’ 

I thin™oraiYenSr“ 

ri; was assemhled at Almeida previous to the sieco of 

^ great deficiency Of transport to bringlr- 
d the shot fiom the rear, it became a very important object to collect as 
many as possible from the shot belonging to the fortress of which there we <5 
ohS:Sfsh»’ and of an int&ity of calibre, 

nSerbore werl^weV S'"''®®® diameter of our 24- 

selected as serviceable that passed 

ienttd ^'Shest balls chosen wot « 

IhoUhari havfaSte?^^^^^^ haSw^/s blel StKe oYfio 

smaller breach • fw itCdwy,!^“h correctness of the fire in making the 
from its obTi^very Sti 

precediiKT o„e. Now as 

such a d'istance; for some s^fc the ^ common shot at 

pointing, as theW gunLSSsrd ml ^ 
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Tlie matter could not rest thus. Land-service shot of 
magnitudes corresponding to the windage, .15 of an 
inch_ (the quantity fixed by the Committee for siege and 
garrison ordnance), cannot be issued to the navy, because 
they cannot be used with carronades ; and as this species 
of ordnance is frequently used in land-batteries also, two 
sorts of shot were rendered necessary for land-ser\uce. 
The only perfect remedy for these evils was to re-bore, 
or ream out , all existing carronades to equality with 
the calibres of guns ; to introduce one uniform system of 
windage for all natures of ordnance ; and, consequently, 
to have but one scale for the gradations of shot.’’ 

Great objection was at first raised to the proposition, 
but it was soon afterwards carried into effect. The 
advantage thus obtained seems to have led to the prac- 
tice of boring up the old guns to the next higher 
calibre ; in order that, with a diminution of windage, 
the weight of metal projected might be increased. To 
the first of these objects the bored-up guns owe their 
success, and the favour with which the expedient has 
been received. 

We shall, hereafter, inquire whether bored-up guns are 
efficient substitutes for new ordnance of the calibre to 
which they have been enlarged, and whether they are not 
still to be considered as imperfect guns which, however 
useful they may be as garrison artillery, should, except 
on particular occasions, be abandoned as naval ordnance. 

121. The differences between the calibres of guns 


A term for scraping out. 

^ The author proposed the measure to the late General Millar some time 
before the publication of the first edition of this work ; and a letter, of which 
the following is an extract, forms part of a considerable correspondence which 
took place on the subject. 

Extract of a letter from the late Major-General Millar to Sir Howard Douglas, 
dated W oolwich, March 2nd, 1817. 

“ I have well considered the subject, and agree with you that the only 
radical way to overcome the difficulty about windage is to bore the car- 
ronades as you originally suggested. In forwarding your idea I have proposed 
to General Sir Thomas Blomefield to have one prepared in this way, to show ’ 
the committee when they meet, as a matter of experiment, to ascertain the 
practicability of the proposition, and what may he the cost should the measure 
be generally adopled.” 
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and carronades of corresponding natures are shown in 
the following Table : — ■ 


Nature 
of Ordnance. 

' Gun. 

Carronade. 

Difference 

of 

their Calibres. 


Calibre, 

in. 

Calibre, 

. in. 

1 ■ in. 

42*-pr. 

7.018 

1 ■ 6.84 . 

.178 

32-pr. 

6.41 

6.25 

.16 

24-pr. 

5.823 

5.G8 

.143 

18-pr. 

5.292 1 

5.16 

.132 

12-pr. 

4.623 

4.52 ; 

.103 


To equalize the calibres of guns and carronades, 
therefore, the thickness of metal of the latter would 
only be reduced by half the differences in the last 
column of the preceding table, or aboiit .07, or .08 of 
an inch. This trifling reduction of metal in the chase 
only might certainly be made without incurring any 
greater risk of bursting than at present : for it is a fact 

E retty well known, that although numerous accidents 
ave occurred in action from the bursting of guns, yet 
carronades have never been known to fail ; they break 
their breechings, draw their bolts, and split their sides, 
but do not burst; and this power of resisting their 
charges may be established by referring to the original 
proof returns. 

The weight of metal required to be taken out in order 
to enlarge the caHbres of carronades to an equality with 
guns of the corresponding natures is very small, as may 
seen in the following table ; and though such dimi- 
nution of weight is not in itself desirable, it cannot be 
objected to, considering the advantages to be derived 
from the equalization of windage. 


Nattire 
of Ordnance. 

'' 

Weight 
of Carronade. 

Weight of the Metal 
required to be token out from 
Carronades. 

42-pr. 

32-pr. 

24-pr* 

18-pr. 

12-pr., 

cwt. qrs. lbs. 
22 1 0 

17 0 14 

13 0 0 

9 0 0 

6 3 10 

lbs. 

26.2 \ 

17 1 1 

12 8 > 1 lb. 

j per cwt, 

512 1 
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122. When the formei’ edition of tliis work was pub- 
lished, onr arsenals were stored with vast numbers of 
carronades which it would have been wasteful to con- 
demn and expensive to replace, while many circum- 
stances were favourable to the measure of enlarging the 
calibres. First, it was found that the calibres of great 
numbers of carronades had become so enlarged by rust 
and wear that they could be rendered serviceable only 
by being reamed out ; and, secondly, to enlarge them 
by boring, it was found unnecessary to transport them 
to the boring-houses, for machines were devised to per- 
form the operation as they lay on the skids. It may be 
added that a change, which had been suggested by the 
late General Millar, had then been made in the cham- 
bers of carronades by forming there a hollow frustum 
of a cone, connecting the cylindrical bore with the 
hemispherical bottom of the chamber. The existing 
carronades were, therefore, bored up and chambered in 
this manner ; but being still, in some measure, an im- 
perfect nature of arm, their retention in the service was 
always viewed as a temporary measure, to be aban- 
doned when more perfect ordnance could be substituted 
for them. 

123. The chamber is a recess formed to contain the 
charge of powder, at the lower extremity of the bore of 
a piece of ordnance, in the direction of the axis and of 
less diameter than the bore. The conical, or gomer, 
chamber was proposed expressly for mortal’s, with a 
view of placing the centre of gravity of the projectile 
in the common axis of the chamber and bore; a posi- 
tion which, on account of a mortar having considerable 
elevation, the shell necessarily takes in descending on 
the conical surface. This puts the projectile, till it 
begins to move by the force of the powder, in contact 
with the conical contraction of the chamber, and allows 
the windage, in a plane passing through the centre of 
tlie shell perpendicularly^ to the axis of the bore, to 
assume a form correctly annular, consequently it enables 
the whole charge to act directly upon the projectile. 
But this is not the case when a piece of ordnance is in, 


98 


NAVAL GUNNEET. 


Pabt II. 


or nearly in, a horizontal position, since then the pro- 
jectile rests on the lower part of the bore, and the space 
between its surface and that of the bore takes a lunaric 
form, so that the axis of the charge does not pass 
through the centre of the projectile.*' On this account, 
and because, in horizontal firing, the cartridge, on being 
rammed home, is apt, when reduced charges are used, 
to shift from its place in the conical chamber, the 
French reject the gomer form for howitzers, and make 
the chamber perfectly cylindrical. This is the case 
with the Paixhans gun, which is employed in the naval 
services both of France and of the United States, and 
the diameter of the chamber is equal to that of the bore 
of a gun of the next lower calibre. 

Even the cylindrical chamber is attended with some 
disadvantages ; it must be large enough to contain the 
full charge, and, therefore, when reduced charges are 
used, there will be a void space between the powder and 
the ball, which wdll affect unfavourably both tire extent 
of the range and the accuracy of the firing.’' The same 
space is occupied by a quantity of the ignited fluid 
before the projectile is moved, and this increases the 
velocity of the recoil. It may be added that the ordi- 
nary sponge cannot, at the same time, clean the bore 
and the chamber of a piece of ordnance ; and thus acci- 
dents from explosions are very likely to occur in using 
it. The evil may, in a great measure, be obviated by 
the employment of a sponge of a conical form, nicely 
fitting the chamber and carefully used ; the extremity 
of this entering the contracted space at the bottom of 


**' In order to remedy this defect, it is the practice on hoard the Excellent’’ 
to set the shot well home with a wad, thus forcing it up the lower part of the 
conical surface, and, as far as possible, into the chamber. 

^ This is a fact well known to all who have had much experience in mortar 
and howitzer practice ; and the author has found the defect so great, that in 
order to remedy it, he was long since led to insert, between the charge and the 
shot, a tompion, or piece of wood having the form of the unoccupied ])art of 
the chamber. This expedient appears to have hetni adopted in the French 
artillery service ; and it has been ascertained that a tompion so ])luced has 
caused an increase in the initial velocity of the shot .— er k nees (VArtilkrle 
e^mvtks a Oavre, 1830”1840. Premihe purtk. ch. xii. sect, v., p. 61. 
Paris, 1841. 
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the bore, and being carefully turned on its axis, more 
completely removes tbe residuum of the cbarg'e. Yet 
tbe most efficient form for a broadside gun is evidently 
tbat in wbicb tbe diameter of tbe bore is equal tbrougb- 
out its whole length, it being understood tbat there is a 
sufficient thickness of metal at tbe lower extremity of 
the gun to resist tbe charge. 

124. With respect to the quantity of windage which 
may be considered proper for all natures of iron ord- 
nance from the 12-pounder upwards, there cannot be 
any doubt that .15 of an inch, as already voted for siege 
and garrison ordnance, would be quite sufficient. Con- 
sulting experience on this head, we know, that .14 of 
an inch is the quantum regulated for the 24-pounder 
carronades. We are equally certain that this allowance 
has been very rigidly observed ; for any departure from 
it would be an abandonment of the principle which 
renders carronades so efficient, with such small charges. 
We know also that the windage of all French iron ord- 
nance, reduced to English measure, is only .133 of an 
inch ; and the American windage is rather a copy of 
the French practice than of ours. 

125. It has been apprehended that any diminution in 
the windage of naval guns would occasion more frequent 
accidents from bursting than at present. This opinion 
is founded upon the fact, that the action of the charge 
is increased by its taking place in a more confined space 
than when the windage is greater. To this it is only 
necessary to I’eply, that the danger cannot be greater 
than at present, if the economical tendency of the mea- 
sure, as fully admitted in this objection, be taken advan- 
tage of as it ought to be ; for satisfied, as appears from 
what has been said, that the velocities of shot, according 
to our present practice, are quite sufficient (rather, 
indeed, too great than too little), and knowing that the 
increased action of the same charge when inflamed in a 
more confined space, would communicate greater velocity 
than with the present windage, we should, in reducing 
it, diminish also the charges to such quantities as should 
be proved by experiment to be capable of maintaining 

H 2 
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tlie practice given in onr present tables, and pnt the 
savings of powder in tbe pockets of tbe public. In this 
way, guns would not be more liable to burst than witli 
tbe present system, if shot be carefully proved. 

126. Tbe preceding observation introduces an im- 
portant remark on tbe modes of gauging shot. With 
ring-gauges, shot not perfectly spherical may pass in 
one direction, or section, but not in all ; and may there- 
fore jam in rolling into tbe cylinder of tbe gun. Shot- 
gauges should therefore be cylindrical, as in the French 
service ; for balls which roll freely through gauge- 
tubes, cannot possibly jam in the cylinder of the piece, 
if it be perfect. 

127. What has been said on the subject of windage 
shows that very minute differences in the magnitude of 
the shot produce, by the variations in the quantity of 
windage, very great differences in the practice. It fol- 
lows, therefore, that to preserve shot as much as possible 
in their primitive magnitude and condition, is no less 
important than the nice and very minute investigations 
from which the proper dimensions of balls have now 
been determined ; and consequently that it is of vast 
importance to protect shot on board of ships from the 
destructive effects of rust. The ease, and trim, and 
sailing of vessels, do not admit of their shot being 
stowed, in large quantities, any where above the water- 
line, or near the extremes. The great store of shot, 
therefore, must be in the lockers, where they are at 
present kept ; and there it is impossible to prevent their 
becoming, in some degree, corroded by rust : but a suffi- 
cient number of balls for at least fifteen double-shotted 
rounds, should always be kept on deck. Now these 
balls being the first for use, should be preserved from 
rust as effectually as possible, and cleaned with every 
degree of care. Shot from the lockers should not be 
used till the deck shot shall have been expended, and 
the uppermost balls in the lockers should be frequently 
examined, cleaned from rust, and greased or painted: 
by such means, together with frequent inspections, an 
enlargement by rust would be effectually prevented. 
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This would contribute much to accuracj of practice ; 
for, considering the prodigious resistance of the air upon 
the surface of a cannon ball, moving with the usual 
service celerity, it is evident that the most minute pro- 
trusion or inequality on that surface must occasion a 
very irregular whirling motion, and consequently a 
great deviation from the intended direction. The rifle 
principle is a contrivance to reduce the errors arising' 
from the unequal action of resistance on any sujierficial 
inequalities in the ball, by giving it a rapid rotation 
perpendicular to the axis of projection ; but it is found 
that a ball of uniform consistency or homogeneity, 
smooth and perfectly spherical, may be projected from 
a plain barrel with as much accuracy as a shot from a 
rifle. (See the Note to Art. 87.) .Numerous very 
delicate experiments with musket-barrels show that 
accuracy depends very essentially upon the ball being 
smooth and perfectly spherical ; and this being the case 
with respect to the minute inequalities on small bodies, 
it may easily be imagined what must be the effect of 
large and rough protrusions of thick coats of rust, 
upon the sm’face of a cannon ball whose velocity is 
resisted by such a vast force. Independently, therefore, 
of any consideration relating to windage, it is of great 
importance to keep shot as clean and as smooth as 
possible. 

128. V. — The effects of the length of Gun on the velocity 
of Shot . — It is known, both from theory and practice 
(Arts. 61 and 66, Note), that, with equal charges, and 
guns of equal -weight, but of different lengths, the velocity 
of the shot increases with the length of the bore, but in 
a small proportion only — the velocity varying, as appears 
from experiments, in a ratio between the square and 
cube roots of that length ; and again, experience shows 
that the velocity of the ball increases with the charge 
up to a certain amount, which depends on the nature of 
the gun; and that, by further increasing the charge, 
the velocity gradually diminishes till the bore is quite 
full of powder, the recoil always increasing with an in- 
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crease of charge. These circmiistances lead us to con- 
sider the relative merits of long and short guns. 

The partiality in favour of short guns for naval ser- 
vice had its origin in a misapplication of some of Mr. 
Eohins’s maxims and observations. That distinguished 
civilian, by whom the theory of gunnery has certainly 
he^n mucli improved, having had no practical know- 
ledge of artillery service (as he observes in the preface 
to his ' Proposal to Lord Anson,’ printed in 1747), it is 
not surprising that the maxims which he deduced from 
his own investigations should frequently tend to a dimi- 
nution of that accuracy and practical efficacy Avhieh per- 
sons better acquainted with the profession would have 
studied to increase. 

129. Mr. Robins says, that neither the distance to 
Avhich a bullet flies, nor its force at the end of its flight, 
are much increased by very great augmentations of the 
velocity with which it is impelled; and therefore that, 
in distant cannonade, the advantages arising from long 
guns and great charges are but of little moment. 
Another of his maxims is, that Avhatever operations are 
to be performed by artillery, the leUst charges with 
which the object in view can be effected should always 
be preferred. 

In conformity with these maxims, Mr. Robins became 
a great advocate for reducing the length and weight of 
guns, for the purpose of enabling ships to carry ord- 
nance of larger calibre. 

Mr. Robins also asserts that the objections which 
attach to short guns in batteries on shore, viz. ruining 
the embrasures, hold not at sea, where there is no other 
exception to the shortness of the piece than loss of force, 
which, in the instances here proposed, is altogether in- 
considerable ; but this is a very erroneous conclusion, 
for with carronades it is frequently impossible to place 
them so that, when fired, the flash should not burn the 
rigging, or fire the hammocks in the barricade, without 
bringing the vent under the rail over the port, so as to 
expose the hammocks to the vent-fire, and the lock to 
injury when the piece is fired under depre.ssion. This 
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is a very serious and a very welI-supj)orted contradiction 
of Mr. Eobins’s conclusion ; and the danger and incon- 
venience arising from the shortness of carronades have 
been so often noticed, that it would be very expedient 
to make hereafter the 24, and particularly the 32-pounder 
carronade, a little longer in bore, and to add something 
to the flash-rim. 

130. The advocates for the short-gun system support 
their theoiy by quoting the deductions from the ballistic 
experiments, from wliich it appears that the superior 
velocity of shot discharged from long guns is reduced 
to an equality with the velocity of balls from short guns, 
after passing over certain spaces, and that the extreme 
ranges do not much differ ; but the main principle which 
should goveim our choice of naval guns is, to prefer 
those which, with equal calibre, possess the greatest 
point-blank range ; and the practical maxim for using 
them should be, to close to, or within that range, and 
depend upon precision and rapidity of fire. This is the 
most simple and the most efficacious use of artillery : it 
avoids all the difficulty of determining, and the uncer- 
tainty in regulating elevation, and it is therefore of the 
greatest importance in naval gunnery.® 

131. In the maxims above alluded to, the advantages 
arising from the superior accuracy of long guns at 
moderate distances appear to have been overlooked. 
From experiments carried on at Sutton Heath in 1810, 
it was found that the greatest point-blank range of a 
24-pounder, whose length was 9 feet 6 inches, was, to 
the first graze, 275 yards, and the mean of three such 
ranges from the same gun was 248 j'-ards; while the 
least point-blank range of a 24-pounder, whose length 
was only 6 feet 6 inches, was, to the first graze, 200 
j-ards, and the mean of three such ranges with the same 


Dr. Hutton found that, with a gun of 20 calibres in length, the velocities 
continued to increase with the increase of charge till the latter amounted to 
Jths of the weight of the shot, and occupied Jth of the length of the bore ; 
after this the velocities decreased. With a gun of 15 calibres in length, a 
charge equal to one-half the weight of the shot, and which occux>ied .275 of 
the length of the bore, gave the greatest velocity. 
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gun was 222 yards. The charge was tlie same (6 lbs.) 
in all the cases. Again, from the Deal practice in 1839, 
Avith 32-pounder guns of the same length respectively 
as the 24-pounders just mentioned, Avith equal cliarges 
(0 lbs.) and equal Avindage (.175), the elevation heing 
1 degree, the range of the longer gnu Avas 853 yards, 
Avhile that of the shorter one was only 734 yards. A 
superiority of range with the longer guns does not 
alAAmys take place, but the above circumstances Avill 
serve to shoAv that, at moderate distances, a long gun 
might be laid point-blank, while a short one might re- 
quire an elevation of half a degree. 

132. A comparison of the point-blank range of Sir 
William Congreve’s 24-pounder AA'ith a gun of equal 
calibre and of the old pattern, appears at first sight to 
militate against the above conclusion ; but on examina- 
tion it Avill be found that this is not the case. The first 
of these guns, Avhich Aveighs 40i CAvt., is 7 feet long, 
and, from its great thickness about the chamber, the 
difipart‘‘ subtends an angle of not less than 5 degrees. 
The other, Avhich weighed 50 CAvt., Avas 9 feet 6 inches 
long. The Avindages were equal, and the charges one- 
third of the weight of the shot ; and from experiments 
made at Sutton Heath in 1813, the point-blank ranges 
of the Congreve gun varied between’ 505 and 640 yards, 
while those of the heavier gun were about 370 yards. 
The Congreve gun was also tried with two 24-pounders 
of Sir Thomas Blomefield’s construction, one 8 feet and 
the other 7 feet 6 inches long, and AA^eighing respectively 
43 cwt. and 40 cwt. ; and at point-blank ranges, the 
first graze of each of these tAvo last Avas betw'een 370 
and 400 yards. To Sir William Congreve certainly 
belongs the merit of having first proposed a different 
distri'bution of the metal in' his guns, adding much to 
the part about the place of the chai'ge, and diminishing 
the quantity in the chase. He also placed the trunnions 


“ Q-ho difterGUce betweeu tbo semidianieter of the fit the bflse-ring and 
at the swell of the muzzle. This, the length of the’' gun being the radius, is 
the tangent of an angle varying generally from 1° to 2i°, which the line of 
metal makes with the axis of the bore. 
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farther hack than they Were in the old ordnance of a 
corresponding nature ; hut his assumption that “ the 
propelling or reacting power of a piece of ordnance may 
he increased hy augmenting the quantity of metal about 
the charge, though a greater quantity he taken from 
the other parts, and consequently that a lighter gun 
may have a greater propelling power than a heavier 
one, hy a judicious distribution of the metal,”'* is not 
supported by facts. In the extreme ranges of the shot, 
the advantage was invariably in favour of the 50-ewt. 
gun ; and with elevations of 2J and 5 degrees, at which 
trials were made, the excess of graze was sometimes on 
the side of the Congreve gun, and sometimes on that of 
the others. The presumed superiority of the former at 
the first grazes, when fired point-blank, is ascribed to 
the liveliness of its recoil and to the preponderance of 
metal at the breech, by which, in being tired, the muzzle 
of the gun is tlmown up. (Captain Simmons, ‘ A Dis- 
cussion on the present Armament of the ISTavy,’ p, 10.) 

133. With respect to Mr. Eobins’s maxim (Art. 129), 
that the force of a ball, at the end of its flight, is not 
much increased by great augmentations of the velocity 
with which it is impelled, it may be observed that, if 
the force of impact alone were the object, in naval 
actions, the full charges of powder need seldom be used. 
A charge equal to one-sixth of the shot’s weight would 
be sufficient to drive a ball from any large gun through 
the side of a ship at 1100 yards; but with this small 
charge the gun would require twice as much elevation 
to produce such a range as would be necessary wuth the 
full charge, and thus the accuracy of the fire would be 
sacrificed. To ensure this great object, the charge 
should be such as will allow the elevation to be the 
least possible ; nor should reduced charges be employed 
unless the action take place within point-blank i-ange or 
at close quarters. 

The superiority of long guns over short ones, in re- 
spect of extent of range, will be readily seen on referring 

“ Bee ^ A concise Account of the new Olass of 24~poimders proposed bv Sir 
William Congreve,’ 1831 ; Introd,^ p. i. 
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to Table III. Appendix D ; and it may be depended on 
tbat a ■well-commanded vessel fitted with long gnns, will, 
by keeping at a distance just within the range of such 
guns, have great advantages over a vessel of superior 
rate, if fitted only with short guns of equal and even 
larger calibre. 

134. The preference which, during the last war (1798- 
1815), was given to guns of reduced lengths, less 'V’-eight 
relatively to that of the shot, and to comparatively low 
charges of powder, is, even now, not wholly abandoned. 
The cause of the preference at the time lay in the prac- 
tice which then prevailed of pointing guns by the line-of- 
metal,^ as it is called, wdiich, on account of the dispart, 
makes a greater angle with the axis of the gun as the 
latter is shorter ; thus causing the axis to be more ele- 
vated, and consequently the range to be greater than 
when a longer gun is used. In the former editions of 
this work the author objected to this cause of preference, 
on the gromrd that the greater elevation induces less 
accuracy in the practice ; and in fact the method of 
pointing by the line-of-metal is now abolished in the 
British artillery, the tangent scale being generally intro- 
duced, though the ligne de mire is still, or Avas till very 
recently, retained in the French naval service, the artil- 
lerymen allowing for the angle of the dispart according 
to the elevation or depression of the piece. The pre- 
ference, however, which is still given to short and, as 
the author considers them, inferior pieces, leads him in 
this place to make some observations on the relative 
merits of guns which, with equal charges, require dif- 
ferent elevations to produce equal ranges. 

135. In determining the preference -^yhich should be 
given to guns of different lengths, weights, and calibres, 
and in estimating the charges proper for them, the most 
important point to be kept in view is the degree of pro- 
bability of strildng an object at a distance -which allows 
the projectile to retain sufficient force for producing the 
most destructive effects. 


» A lino drawn from tile top of tte base-ring to the top of the muzzle. 
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136. Exclusive of errors in pointing and laying guns, 
and those caused hy occasional variations in the state of 
the atmosphere, the irregularities which are produced 
while the shot is in the bore, by friction, rotation, windage, 
and the imperfect influence of the charge, with many 
other circumstances, combine in unknown and variable 
degrees which theory cannot determine, to affect the 
probability of striking the object aimed at ; and it is 
only by extensive experience, or by reference to tables 
exhibiting the mean results of numerous trials under 
many different circumstances, with all the natures of 
ordnance in- use in the service, that correct judgments 
can be formed with respect to the probable deviation of 
the projectile from the vertical plane in which it should 
move, or the errors, in excess or defect, in the extent of 
the range, so that the proper means may be used to 
obtain the requisite accuracy. 

M. Piobert, in his valuable work entitled ‘ Traite 
d’Artillerie’ (tom. ii. p. 270), has made many useful 
observations on the lateral, as well as the longitudinal, 
deviations of projectiles ; and he has formed, from 
numerous experiments carried on during several years 
with various natures of ordnance, and botb with solid 
and hollow shot, some interesting tables exhibiting such 
deviations, together with the probabilities of striking 
targets or other objects, of different superficial extent 
and at various distances. Thus, with 24, 16, and 12- 
pounder guns (French), at the distance of 666 yards, 
the charges being one-sixth of the weight of the shot, 
the average number of hits in 100 rounds were respec- 
tively 6.2, 4.9, and 4.7 ; while, with the same guns and 
charges equal to one-third of the weight of the shot, the 
number of hits per cent, in the same object and at the 
same distance were 8.6, 5.6, and 7.2. On these tables, 
in part, the author has founded his conviction that the 
best means of obviating both the longitudinal and lateral 
deviations is the employment of heavy guns of their 
respective natures, with full charges, at low elevations, 
the shot being solid and accurately formed, and the 
windage as small as possible. 
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137. Of the two kinds of error, the lateral deviation 
is hj far the most pernicious in naval gunnery ; for, in 
this respect, beyond ceidain limits the shot would be 
wholly wasted ; while, with i-espect to the error in ex- 
tent of range, there is a considerable probability that it 
may be redeemed by the production of some secondary 
effect. 

The probability of strikmg an object fired at depends 
on its superficial magnitude (in a vertical plane perpen- 
dicular to the plane of fire). With like guns the pro- 
bability of striking, at different distances, diminishes 
rapidly as the distance increases ; but against bodies of 
various magnitudes, at the same distance, the probability 
increases with the surface when the latter is small (not 
exceeding 3 or 4 feet square), v?hile it increases in a much 
higher ratio than the surface when this is great. There 
is, moreover, a magnitude (the length of a side of a ship, 
for example) which will exceed by two or three times 
the extent of any error arising from the lateral devia- 
tion at the given distance, and then such an object can- 
not be missed, provided the error in the length of range 
should not cause the trajectory to intersect too high or 
too low, a vertical line passing through the object. 

138. When an object moves with great velocity in a 
trajectory having small elevation above the horizontal 
plane (the level of the sea, for example), it is evident 
that, whether the shot fall short of or go over the point 
aimed at, the errors in the extent of range will corre- 
spond to very small erroi's in a vertical direction at the 
place of the object ; and that the latter errors are so 
much less as the elevation of the gun is less, or as the 
trajectory is less incurvated. Hence there may be con- 
siderable differences in the length of the range, and yet 
a great probability that the shot will be intercepted by 
some part of the body or rigging of the ship, or other 
object fired at. 

If the first graze of the shot falls short of the object, 
the angle between the horizontal plane and the descend- 
ing branch of a trajectory having small elevation, is 
more favourable to the ricochet than the greater angle 
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formed by a more elevated trajectory would be ; and it 
is manifest that a shot, moving in a trajectory of the 
first hind, might take effect on the hull or rigging of a 
ship which in the other it might entirely miss. Again, 
if the first graze should fall feyond the object, the shot 
whose path is least elevated, if it pass over the hull of a 
vessel, will scarcely fail to strike some part of the 
rigging ; while one whose trajectory is higher would 
pass above the whole. The like observation will hold 
good with the equal ranges obtained from a long and a 
short gun ; the latter, which has greater elevation than 
the former, describing a higher curve. These two cases 
suppose the actual elevation not to be disturbed by the 
floating motion; but it is evident that an error of this 
nature must, in general, be to the disadvantage of the 
shorter gun. 

139. Eicochet firing, at elevations under 3 degrees 
or 3 ^ degrees, with shot from g-uns near the level of the 
water, may take place at distances not exceeding 600 
yards with considerable effect. But in this practice it is 
essential that -the angles of graze should be as small as 
possible ; therefore great charges should be used, and 
the elevation of the gun should not exceed 2 degrees. 
The penetrating power of shot fired a ricochet is, how- 
ever, much inferior to that of shot fired directly ; and 
therefore in this respect, as well as for correctness of 
fire, the direct practice is, to a certain extent, the most 
advantageous. 

In firing to windward, the steep sides of the waves 
are unfavourable to practice ; for shot striking those 
sides do not rise, or they soon lose their velocities ; also 
ricochet firing against boats will be found most effective 
when the water is smooth. 

Table X., Appendix D, exhibits the results of the 
ricochet practice with solid and hollow shot from on 
board the “ Excellent,” in 1838. The extents of the 
ranges were such as were made before much deflection 
took place. 

140. It has long been imagined by many practical 
artillerists that the ranges of shot, when fired over a 
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broad valley or over water, are less in extent than when 
fired over a level or a gently undulating ground, the 
charge and nature of the ordnance being alike in both 
cases; and M. Piobert, in his Traite d’Arti/lerie, has 
given a table of the comparative ranges of shot in such 
circumstances, which appear to confirm the opinion. 
This officer, in endeavouring to explain the cause of the 
difference in the ranges, suggests that when a shot is 
fired point-blank, or at a low elevation, over gromid 
which is either level or which rises in the direction of 
the line of fire, the air driven off in every direction 
about the ball in its flight must be condensed between 
its path and the ground ; and this condensed air reacting 
against the ball may prevent it from descending so 
rapidly as it descends when the repelled air is enabled 
to escape freely : thus it may be that the ranges are 
longer when the fire is made over a level plain or gentle 
eminences than when it is directed across a deep valley, 
which affords room for a greater diffusion of the air. 
When shot is fired over the sea, the convex surface of 
the water, which is depressed in every direction about 
the gun, and the absence of such inequalities of surface 
as exist on land, readily permit the escape of the air 
under the trajectory. Hence there is little or no re- 
action from below against the shot ; and to this circum- 
stance M. Piobert ascribes the supposed inferiority of 
the ranges over sea compared with those over land. 

But from experiments made at Havre in France, in 
1843, it was found that, cceteris paribus, the ranges at 
sea are very nearly equal to those obtained on land. 
The general opinion of the inferiority of the former 
appears therefore to be unfounded; and it is observed 
by the waiters of the “ Eeport” on those experiments, 
that the ranges stated in the work of M. Piobert, which 
are in favour of that ojnnion, have been taken from an 
old work on gunnery, and are not the results of any 
knowTi experiments. 

141. The ordnance employed at Havre to determine 
the extent of ranges over sea and land, and also to 
asceitain the amount of the longitudinal and lateral de- 
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viations of projectiles in naval gunnery, were a long 
30-pounder gun, weighing 61 cwt. 1 qr. 4 Ihs., the 
diameter of the bore being 6.484 inches, and the windage 
0.1772 inch; and a canon obusier of 80 (Zw.), weighing 
72 cwt. 3 qrs. 16 lbs., the diameter of its bore being 
8.799 inches, and the windage 0.0945 inch. Solid shot 
only were projected from the former, and hollow shot 
with wooden bottoms from the latter. The ordnance 
was placed in a barge {ponton) above 60 feet long and 
24 feet wide, which was moored at convenient stations. 
The lines of fire were directed from west to east, and 
allowance was made for the oscillations of the vessel. 
In each day’s practice twenty rounds were fired, and 
the table below (p. 112) exhibits the mean results. 

In the Table the lateral deviations have been referred 
both to the line of fire, or rather to a vertical plane 
passing through the produced axis of the gun, and to 
another line which is called the line of mean direction. 
This last was determined so that the sum of the devi- 
ations to the right might be equal to the sum of those 
to the left ; and if there were no cause of the shot devi- 
ating constantly one way, these two lines, in a mean of 
many firings, would coincide. On comj)aring the seventh 
column with the second, it appears that the deviations 
of all the lines of mean direction, except one, took place 
towards the side opposite to that from which the wind 
blew, which proves that the deviations were affected by 
the action of the wind. The excepted case is in the last 
horizontal line but one of the Table, and at the time of 
this experiment the wind was light. The extreme lateral 
deviations appear to be, in some cases, more than twice 
as great as the mean deviations ; and this may be 
accounted for partly by the windage of the ordnance, 
and partly by the wind acting at times across the line 
of fire. 

142. The near agreement of the ranges over land 
and sea, in the following Table, appears to be at variance 
with the results of experiments made, on land and at sea 
with the artillery employed in the British service. On 
comparing the ranges over the land, from the experi- 
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ments at Deal in 1839, witli those over water, from the 
experiments on hoard the “Excellent” in 1838, the 
nature of the ordnance, the charges, &c., being alike, 
there were found to be only tlmee in which the ranges 
over the sea exceeded those over land. In all the 
others, the ranges over land were the greatest. In 
many of them the difference was as much as one-tenth, 
and in some it amounted to one-sixth of the whole 
range. This is in some measure due to the height of 
the guns above the ground, in the Deal experiments, 
being greater than that of the guns of the “ Excellent ” 
above the water; but the cause of the discrepancy, 
whatever it may be, requires to be investigated by ex- 
periments purposely conducted, with precisely the like 
natures of ordnance and with equal charges, in oi’der, 
should the variations be found to be only such as may 
be ascribed to accidental circumstances, that the same 
tables of artillery practice may with confidence be used 
in both seiwiees. 

143. In estimating the probabilities of correct firing, 
all the sources of error should be anticipated and allowed 
for ; and it may be observed here, that it is near the 
further extremity of the range that the velocity of the 
lighter and smaller kind of projectile is most diminished, 
consequently, that, in this part of the trajectory, the 
causes of the two kinds of deviation are most effective 
in producing them. Hence it follows that the two 
kinds of deviation may be much diminished by the em- 
ployment of those guns which, with the least elevation, 
have the power of throwing solid shot, with their mo- 
menta nearly unimpaired, to the greatest distance ; and 
this fact is what it was intended in the present article 
to establish. Force may not always he deficient when 
missiles are projected from the shorter and lighter nature 
of gun, yet the probabilities of striking objects at con- 
siderable distances are much higher when ordnance of 
a contrary description is used. 

This subject will be further considered in treating of 
hollow shot, and of the lighter natures of ordnance em- 
ployed in the British service. 
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144. The disadvantages we suffered from the nnnie- 
rons frigates of the inferior classes which we had in our 
navy during the late war were severely felt. From not 
having had a sufficient number of frigates capable of 
bearirig the nature of armament which was likely to be 
opposed to them, we were obliged, in common prudence, 
to employ two vessels where one of superior force might 
have answered better. Frigates capable of bearing the 
8 feet 24-pounders, or 32-pounders of 50 cwt., are -cer- 
tainly vast and' expensive ships ; but they perform their 
service at a cheaper rate, and in a much more certain 
and creditable manner to the nation, than two vessels of 
very inferior rate. The full service of two ships acting 
against traders and privateers cannot be effected without 
frequently parting company ; and then the honour and 
interest of the flag they bear are at risk, from exposure 
to unequal combat; whilst the enemy’s force, against 
which these two inferior vessels may have been sent, 
remains always entire. Two ships, once divided, may 
be beaten in detail by a vessel by no means a match for 
both together; but the honour of the large ship is 
always secure, and the chance of capture remote. She 
may meet a superior ; but if so, to take her would be 
creditable — ^to yield, no disgrace. A fleet of line-of- 
battle ships must keep together, resisting all tempta- 
tions to chase single ships ; but two vessels, sent to 
cruise on predatory service, will only exert half their 
powers by keeping company ; for this restrains separate 
exertion, halves the chance of meeting an enemy, and 
when one is discovered, there always ensues a chance of 
the two vessels parting company in the chase. 

145. The American frigates of the large class all 
carried long guns. The “President” had, on the main- 
deck, 24-pounders (length 84 feet, weight 484 cwt.) ; 
on the quarter-deck and forecastle, 42 lbs. carronades 
(length 4 feet 4 inches) ; both English calibre. The 
“ Chesapeake ” mounted on the main-deck, twenty-eight 
18-poimders (length 7 feet 8 inches, weighing 39 cwt. 
1 qr.), and twenty 32 lbs. carronades, nearly of British 
pattern. The “Essex,” on the contrary, was armed 


Paet II. 


THEORY AND PRACTICE OF GUNNERY. 


115 


almost exclusively with carronades; and the effect of 
these we shall examine hereafter. 

146. Much of the reasoning contained in the pre- 
ceding articles attaches to carronades. At close quar- 
ters they are a formidable species of ordnance ; but at 
long ranges, on account of the inferiority of their 
charges, they are no match for long guns, even of 
smaller calibre (compare the ranges of shot from can*on- 
ades with those obtained from other ordnance in Tables 
Y., A^I., YII., and YIII., Appendix D) ; and any vessel 
fitted exclusively with carronades might, undoubtedly, 
be destroyed or captured by a vessel of very inferior 
rate mounting long guns, if her commander knew how 
to avail himself of the great superiority of his weapons. 

147. The very mortifying situation in which the gal- 
lant Sir James Yeo found himself, in September, 1813, 
on Lake Ontario, shows the danger of the carronade 
system of armament. Sir James states, in his letter of 
the 12th September, “the enemy’s fleet of eleven sail, 
having a partial wind, succeeded in getting within 
range of their long 24 and 32-pounders ; and, having 
obtained the wind of us, I found it impossible to bring 
them to close action. IFe remained in this mortifying 
situation five hours, having only six guns in the fleet that 
would reach the enemy. Not a carronade was fired. At 
sun-set a breeze sprung up from the westward, when I 
manoeuvred to oblige the enemy to meet us on equal 
terms. This, however, he carefully avoided.” 

In Sir James Yeo’s dispatch of the 15th November, 
he complains in strong terms of the want of long guns 
in the Lake Erie squadron. 

Captain Barclay states, in his letter of the 12th Sep- 
tember, 1813 : — “The other brig of the enemy, sup- 
ported in like manner by two schooners, and apparently 
destined to engage the ‘Queen Charlotte,’ kept so far 
to windward as to render the ‘ Queen Charlotte’s ’ 24- 
pounder carronades useless, whilst she and the ‘ Lady 
Prevost ’ were exposed to a heavy and destimctive fire 
from the ‘ Caledonian ’ and fotir other schooners, armed 
with long and heaiy gwisfi 
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The action of the “ Phoebe" ” mth the American fri- 
gate “ Essex ” illustrates and confirms, though happily 
in a reverse sense, all that has been said on the serious 
dangers of the carronade system of armament, opposed 
to a vessel, fitted wth long guns, commanded and 
managed as the British frigate was. The “ Phoebe ” 
mounted long 18-pounders on the main-deck, and 32- 
pounder carronades on the quarter-deck and forecastle. 
The “Essex” had forty 32-pounder carronades, and 
only six 12-pounder guns (length 6 feet 8,% inches). 
Captain Porter, of the “ Essex,” says — “ The ‘ Phoebe,’ 
by edging off, was enabled to choose the distance which 
best suited her long guns, and kept up a tremendous 
fire, which mowed down my brave companions by the 
dozen.” Again — “ The enemy, from the smoothness of 
the M^ater, and the impossibility of reaching him with 
our carronades, was enabled to take aim at us as at a 
target ; his shot never missed our hull, and my ship 
was cut up in a manner which was perhaps never before 
witnessed.” 

This action displayed all that can reflect honour on 
the science and admirable conduct of Captain Hillier 
and his crew, which, without the assistance of the 
“ Cherub,” would have insured the same termination. 
Captain Porter’s sneers at the “respectful distance” 
the “Phoebe” kept, are, in fact, acknowledgments of 
the ability with which Captain Hillier availed himself 
of the superiority of his arms ; and this brilliant affair, 
together with the preceding facts, cannot fail to dictate 
the necessity of abandoning a principle of armament 
exposed to such perils ; and to teach the importance of 
adapting the tactics of an operation to the comparative 
natures and powers of arms. 

148. The defects of carronades, and the danger of 
employing this imperfect ordnance, are now generally 
felt and admitted; that ordnance, however, rendered 
important service in its time, for it taught us practically 
the great value of a reduced windage, the advantages 
of quick firing, and the powerful effects produced at 
close quarters by shot of considerable diameter striking 
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a sliiji’s side witli moderate velocity. Let it be observed, 
also, that the carronade-armed “ Glatton,” under Cap- 
tain Trollope,® proved victorious over a superior force 
by dint of the heavy blows infl i cted at close quarters ; 
while the defects of the same nature of ordnance, in 
long ranges, on the occasions mentioned in the pre- 
ceding article, exposed the gallant commanders of the 
British ships to the severest mortifications, and the 
naval service of the country temporarily to reproach. 
The like reproach, but in a still more serious degree, 
will undoubtedly be incurred if that imperfect arm be 
still retained in the British ser\dce, and its place be not 
supplied, at least in large vessels, by a superior nature 
of Ordnance. In the French navy the cari'onade may 
be said to exist only in name ; for the carronade a touril- 
lom is in reahty a powerful gun. 

149. yi . — On Recoil and Preponderance . — It has 
been found, by suspending a gun in the same manner 
as the block of a ballistic pendulum is susj)ended, that, 
on attaching weights to the piece in order to diminish 
its recoil, the initial velocity of the shot discharged was 
the same as when the gun was allowed to recoil to its 
full extent ; and even when the recoil was entirely pre- 
vented, the velocity of the shot w-as unaltered. It is 
evident, however, that some uncertainty in artillery 
practice must exist in consequence of the irregularity of 
the recoil ; and it was at one time supposed that, by 
mounting a _gun on a non-recoil principle, the shot 
might be projected to greater distances, but the experi- 
ments above alluded to serve to show that this is not the 
fact. A formula has been given (Art. 69), by which 
the velocity of the recoil may be computed, and it is 
there shown that the motion of the shot must be very 
slightly affected by the recoil if the latter were steady ; 
but it is evident that an imperfect equilibrium on the 
trunnions, or an accident happening to the gun or its 
carriage at the moment of firing, such as a bed break- 
ing, a quoin flying out, or a truck coming off, will sen- 

James’s iSTaval History (1847), voU i. p. 335, 
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sibly affect the length as well as the direction of the 
range. 

The following Table contains the results of some ex- 
periments made to determine the extent of the recoil of 
sea-service iron guns on ship carriages, upon a horizontal 
platform. 


Shot and Charges. 

Elevation. 

32-pr. 

24-pr. 

18-pr. 

1 sliotq cTaarge 

2" 

ft. in. 
11 0 

ft. in. 
11 0 

ft. in. 

10 6 

2 shot, charge | of a single shot. 

4" 

19 6 

18 6 

18 0 

2 shot, charge | ditto 

70 

11 6 

12 0 

12 0 


In an experiment lately (1848) made at Woolwich, 
on a platform inclining 2i degrees, two hollow shot, 
weighing together 112 lbs., were projected with a charge 
of 5 lbs. of powder from an 8-inch gun, weighing, with . 
its sea-service carriage, 78 cwt. ; the initial velocity 
must consequently have been about 709 feet per second, 
and the velocity of the recoil, by the formula Art. 69, 
9 feet per second. Now a 32-pounder gun, weighing 
with its carriage 65 cwt., projects a solid shot, the charge 
being 10 lbs., with an initial velocity of 1600 feet per 
second, and the velocity of recoil is 7 feet per second. 
By observation the recoil of the 8-inch gun, on the 
inclining platform, was 14 feet, and that of the 32- 
pounder 9 feet ; and these extents are, as by theory they 
ought to be, nearly proportional to the velocities of 
recoil. 

150. On the discharge of a gun, the unsteadiness of 
the recoil and jump of the piece by the striking of 
the breech on the quoin or on the elevating screw, are 
greatly affected by what is called the prepotiderance, an 
element which depends much on the position of the 
trunnions. If these are placed too far forward, the 
projection of the gun in a ship’s port may be too small, 
while the breech is rendered too heavy ; if too far back, 
the muzzle droops on firing, and violent shocks are 
produced on the quoin or screw ; and these effects are 
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much aggravated when the common axis of the trunnions 
is below that of the bore. In order that such incon- 
veniences may be avoided as much as possible, the 
pressure of the breech, when the axis of the bore is 
horizontal, is usually made equal to one-twentieth of the 
Avhole weight of the gun. The preponderance of a piece 
of ordnance is a very important feature in gunnery, on 
account of its effects in producing shocks, and in ren- 
dering the practice inaccurate ; and the amount of it is 
now made a subject of a particular proof. 

151. It is remarkable that, in the experiments which 
were carried on at Shoebury Ness, in June, 1852 (Art. 
188), the higher elevation of the ordnance always gave 
the greater recoils, though the charges and weight of 
the shot were equal and the guns the same. At an 
elevation of 32°, for example, the recoil was 4 feet 1 inch, 
which is nearly double the recoil (2 feet 2 inches) at an 
elevation of 28°. The circumstance is so contrary to 
what should take place on mechanical principles, if the 
platform were, in all the experiments, horizontal, that 
it must be ascribed to some particular effect produced 
in the platform itself. May not a gun fired at a con- 
siderable elevation acquire a jumping motion up and 
down, thus shaking the carriage irregularly, and making 
it recoil on the slides more than it would at a less 
elevation ? 

With respect to the strain produced in the carriage of 
a gun by the discharge of shot, it may be observed that 
experiments made in France show that the initial velo- 
city of the shot, and, consequently, the velocity of the 
recoil, increases with the elevation of the gun ; and this 
is sufficient to account for the increase of the strain with 
the increase of the elevation. At 10° of elevation the 
strain is greater than, with double the charge, it is when 
the axis of the gun is horizontal. It is evident, there- 
fore, that, in order to have the strain as little as possible, 
the lowest elevations should be given which will afford 
the required range. The strain on a gun is supposed 
to vary with the sine of the elevation. 
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152. YII . — The Effects of Wads . — Experience lias 
proved that different degrees of ramming, or different 
dimensions of wads, make no sensible alteration in the 
velocities of the ball as determined by the vibrations of 
the suspended gun. Stout, firm, junk-wads, “ so tight as 
with difficulty to be rammed into the gun, have been 

used : sometimes they were placed between the powder i 

\ and ball, sometimes over both, but no difference was 

i discovered in the velocity of the ball. Different degi^ees 

! of ramming wei'e also tried without wads. The charge 

i was sometimes set home without being compressed, 

[ sometimes rammed with different numbers of strokes, or 

5 pushed up with various degrees of force : but the velo- 

\ city of the ball remained the same. With great wind- 

age, the vibrations of the pendulum were much reduced, 
t although tight wads under the shot were used ; so that 

wads do not prevent the escape of the inflamed powder 
by the windage, nor under any circumstances occasion 
^ any sensible difference in the velocity of the ball. * 

153. It follows that tight wads should not be used in i 

action, because they increase the difficulty of loading, 
without doing any good : they may be used in loading 
guns before an affair ; but, with a view to quick firing, 
the wads used in action should be no tighter than is 
necessary to prevent the charge from shifting while the 
gun is run out. Occasionally the operation of ramming 
home a tight wad has taken up two or three' minutes. 

This is a very serious and unnecessary waste of time. 

When a wad is so ‘ high,’ or tight, as to require the 
force of a blow, instead of a push, it spreads from the 
stroke, and consequently becomes harder, and more diffi- 
cult to be moved. Oai’e should therefore be taken to 
provide easy wads, correctly gauged, and made so as to i 

spread under a pressure sufficient to retain the charge • 

from shifting, upon being set up with a smart blow. 

154. From experiments made in France (1842-1844) 

Wads are geneTally made of rope-yarn rolled up in a cylindrical form ; 
they are xisiially placed immediately on tlie shot, and they fit the gun rather 
tightly, so that they may the shot from shifting its place or rolling .. 

onfc. A grummet wad consists of a piece of rope formed like a ring, the 
external diameter being equal to the calibre of the gum 
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witli a 30-pounder and a 12-poTinder, long guns, pro- 
jecting solid and hollow shot, with and without wooden 
bottoms, it appears that, generally, the charges being 
equal, the cartridge which has the greater diameter 
causes the shot to have a greater initial velocity. This, 
however, was not always the case; and it was found 
that, with the 30-pounder gun, the initial velocity was 
the gi’eatest when the diameter of the powder within 
the cartridge was 5.95 inches (Eng.), and, with the 12- 
|>ounder gun, 4.33 inches (Eng.). In 1846 the diame- 
ters of the mandrins (moulds) used in making cartridges 
for the French canons-obusiers were regulated conform- 
ably to the above results. (See Arts. 217, 218.) 

It may be observed that the velocities were greater 
when the hollow shot had wooden bottoms than when 
they had not, in the ratio of 1 to 0‘98 nearly. 

155. From experiments made on board the “ Excel- 
lent” in 1847, it was found that a grummet wad is 
more eflScient than one of jpink, in preventing the cart- 
ridge from shifting its place in the bore when the guns 
(a 32-pounder and a 10-inch and 8-inch shell g’un) were 
run out with a strong jerk. From the experiments 
alluded to, it must he inferred that, both with junk 
and grummet wads, the cartridge is more liable to change 
its place in the guns with conical chambers than in 
those which have none ; and the fact affords strong evi- 
dence of the disadvantages of using chambered ordnance 
(see Art. 123) for broadside shot-guns in quick firing, 
the chambered ordnance requiring the introduction of a 
wad over the cartridge before the shot is put in, whereas 
in a cylindrical bore the shot may always be set home 
in immediate contact with the cartridge. 

Several valuable experiments have recently been 
made by Major Mordecai, of the United States’ artil- 
lery, ,on the deviations of shot from the object - when 
wads of different kinds were employed ; the gun being 
a 14-pounder, the windage 0.143 inch, and &e charge 
6 lbs. 

These deviations were found to be the greatest when 
junk wads were used, whether one wad was placed on the 
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ball only, or one on tbe powder and another on the ball. 
The deviations were also considerable when hay wads 
were nsed ; and they were the least when grummet wads 
were employed, whether one only was placed on the 
ball, or there was placed one on the powder and another 
on the ball. The deviation was rather greater when a 
sabot was next to the powder, and a grummet wad over 
the ball. 

156. With respect to small arms, it is found that 
wads of different hinds have different effects upon the 
projectile by modifying the action of the charge ; and 
from experiments which have been made in the United 
States with a musket-pendulum, the following results 
have been obtained. 

With a charge equal to 77 grains, a musket-ball 
wrapped in cartridge-paper, and the paper crumpled 
into a wad, the velocity of the ball was 1.S42 feet ; and 
when two felt wads, cut from a hat, were placed on the 
powder with one on the ball, the velocity was 1482 feet. 
With a charge equal to 140 grains, two felt wads being 
placed on the powder and one on the ball, the velocity 
was 1525 feet; when cartridge paper was used, crum- 
pled into a wad, the velocity was 1575 feet ; and when 
one wad of pasteboard was placed over the powder with 
another on the ball, it was 1599 feet. These results 
seem to indicate that wads made of the stiffest materials 
are the most advantageous. 

157. Ylll.— Penetrations of shot into materials . — The 
experiments which have been made to determine the 
penetration of shot into different substances, have led to 
very various and often discordant results, arising, no 
doubt, from inequalities in the consistency of the mate- 
rials or in the degrees of elasticity, but all of them tend 
to confirm the laws which have been stated in Art. 79. 
In that article there is given a formula (c) for comput- 
ing the depth of the penetration of shot into oak timber ; 
and Table XYI., Appendix D., contains the computed 
amounts of penetration, the shot being fii'ed from 
different natures of French ordnance and at different 
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distances of the gim from the object. The Table is 
abridged from the Aide Memoire Navah, Paris, 185 Q ; 
the weights and measures being expressed in English 
denominations. The velocities at the time of impact ai’e 
computed from the formula (c), Art. 60 ; and the depths 
penetrated, from the formula (c). Art. 79.“ M. Pio- 
bert, in his Traite d'Artillerie, has given Tables jDrofess- 
ing to contain the results of expei'iments made in 
Prance on the depths of the penetration of shot into 
masonry, wood, earth, and water, from guns of different 
calibres, with various charges of powder, and at different 
distances from the object struck. 

158. In order to determine the circumstances ap- 
proaching as nearly as possible to those which may 
occur in the naval service, many experiments were made 
in 1838 onboard of H. M. S. “ Excellent,” under Captain 
Sir Thomas Hastings, by firing both solid and hollow 
shot against the Prince Heorge hulk, which was moored 
at the distance of 1200 yai'ds. The gums were laid at 
small angles of elevation, generally between 2 and 3 
degrees, except when the shot was intended to strike 
the hull after ricocheting on the surface of the water, 
when the elevations were 1 degree ; and the following 
is a brief statement of some of the most remarkable 
effects which were produced. It should be observed 
that the shots often entered the side of the hulk diagon- 
ally, and pierced or splintered parts of the structure at 
different places in the interior ; the depth penetrated is 
expressed by the sum of the distances in solid wood, 
which the shot passed through or deeply furrowed. 

Several 18-pounder shot, with charges of 6 lbs. of 
powder, penetrated to depths varying from 21 to 33 

a In order to have the penetrations of shot into other media, the numbers 
in the Table must be multiplied by 1.64 for firm earth, consisting of sand and 
clay in equal portions ; by 1.3 for sand and gravel intermixed ; by 3.21 for 
earth newly raised, and 0,41 for sound masonry. Experiments in France 
have shown that wood, in consequence of its elasticity, recovers nearly its 
original volume after being penetrated, and thus closes up the cavity formed 
by shot on striking it. I^xperiments have also shown that a projectile 
remains embedded in oak only when it has penetrated to a depth nearly equal 
to its diameter. 
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inclies, according to the state of the wood, and there 
stuck. The effects produced by 32-pounder shot 
were much greater ; with a charge of 6 lbs. one passed 
through the ship’s side diagonally in indifferent wood 
(30 inches), then, continuing its course, it struck a knee 
on the opposite side of the ship, making one large 
splinter, and, after rebounding, it struck the combings 
on the side which it first entered. Another, with an 
equal charge, passed through the bow portsill, and 
struck upon the iron knees of the cable-bitts, which it 
broke in two ; the standard of the bitts was also shaken 
to pieces. The shot itself was broken in pieces, and the 
fragments cut the chain-cable in two places. With 
charges of 8 lbs. the 32-pounder shot penetrated to 
depths varying from 22 to 48 inches. 

Two 32-pounder shot fired singly with charges of 
10 lbs. 11 oz., entered at the same place so as to render 
it impossible to distinguish their separate effects ; toge- 
ther, after penetrating through the ship’s side in firm 
wood, they shattered a sound wooden knee : they then 
passed across the deck, cutting down a wooden stanchion 
6 feet long and 8 inches square under the beam ; this 
they shattered in pieces, causing many splinters, six of 
which were very large, and one of them swept the deck 
as far as the pumps. One of the two shot penetrated 
its own depth in sound wood on the opposite side of the 
ship, and there stuck ; the other struck and splintered a 
port on tbe opposite side, after which it rebounded 
against the side which it first entered. 

A 68-pounder shot (solid), with a charge of 10 lbs., 
penetrated diagonally through an oak chock of sound 
wood, which it shattered to pieces, flattening a large 
iron bolt; from thence it passed into the ship’s side in 
good wood, making a total penetration of 46 inches. 

159. Many hollow shot were fired with remarkable 
effects from 68-pounder guns, making penetrations 
which varied from 25 to 56 inches. One of these, with 
a charge of 8 lbs., penetrated the side of the hulk, 
passing through 28 inches of good wood," tore out the 
iron hook which holds the port-hinge, and fractured the 
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after side of tlie port, driving tlie splinters about tbe 
deck. It rent away the end of a beam, grazed tbe deck, 
passing throngh two planks, and cutting down a 
stanchion 8 inches square, making several large splin- 
ters ; it then struck against the opposite side of the ship, 
from whence it rebounded against that which it entered.® 

Hollow shot from a 68-pounder carronade, with a 
charge of 5 lbs. 8 oz., penetrated to depths varjdng 
from 28 to 31 inches. One of these pierced through 
the ship’s side (24 inches) just above the watei'-line, in 
fair wood, and then passed through the ceiling in the 
orlop (7 inches thick), consisting of very strong wood, 
shattering it considerably. 

160. In 1848 some experiments were made to try the 
penetration of shot into water, when fired with small 
angles of depression towards its surface. In these expe- 
riments three targets were placed vertically in the water, 
8 feet asunder, the nearest being about 3 7 yards from 
the mouth of a gun, which was a 32-pounder, and 
charged with 10 lbs. of powder. 

When the gun was depressed 7 degrees, the shot 
struck the first target at the water’s edge, and, passing 
through it, rose from thence and pierced the other tar- 
gets at the heights of 12 and 18 inches above the water. 
Again, the water having risen 2 feet, the gun, charged 
as before, was fired, when the shot striking the water 
at 8 feet short of the nearest target, rose and passed 
through the three targets successively : the first at 6 
inches from the water, and the others successively 
higher. The same gun being fired with a depression of 
5 degrees, the shot passed through the first target under 
water, grazed 4 feet, and rebounded from the second 
target. 

The gun was fired once with a depression of 9 de- 
grees, when the shot did not come up again. It passed 


» At 800 yards, with heavy gims, a charge of one quarter of the weight of 
shot may always be used; at 500 yards the charge may he reduced to one- 
sixth ; and, within 400 yards, two shot at once may l>e used with advan- 
tage.' ■ 'b a; 
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tliroiigli the first target at 2 feet under water, and, 
grazing along the mud, rehounded from the second 
target, having entirely lost its force. With a depres- 
sion of 7 degrees, the shot being fired into the water 
where it was 1 foot deep, rose, after grazing about 8 
feet along the mud, and at length fell at the distance of 
400 yards. Being fired with the same depression into 
water 2 feet deep, the shot did not reach the mud, but 
immediately rose, and finally fell about 600 yards off. 

161. In order to ascertain if shot reflected from water 
would damage a ship, shots from a 32-pounder gun, 
with a charge of 10 lbs. and a depression equal to 7 
degrees, were fired from a lump alongside of the Levia- 
than, and the following are some of the effects pro- 
duced ; — At the distance of 1 6 yards, the shot struck 
the water at 4 feet from the ship’s side, and m one 
experiment it lodged in the cutwater ; in another it 
indented the ship’s side, and in both cases it struck at 
18 inches below the water-line. At the distance of 36 
yards, with a depression of 5 degrees, the shot struck 
the water at distances from the ship’s side varying from 

2 to 15 feet ; and ricocheting, entered the snip at dis- 
tances above the water line varying from 2 inches to 

3 feet. 

In consequence of the loss of force which the balls, in 
all these experiments, sustained by striking the water, 
it has been inferred that, if a shot be fired with such a 
depression as a ship’s gun will bear, it will not pene- 
trate into water more than 2 feet; and consequently 
that it will be impossible to injure a ship by firing at 
her under water. The correctness of this inference we 
must however be permitted to doubt till further experi- 
ments have been made. It is highly probable that 
conoidal shot would penetrate to a certain, depth into 
the water, and strike the ship below the water line. 

162. From the tables of ricochet practice made on 
board the “ Excellent” in 1838, against the “Prince 
George” hulk, at the distance of 1200 yards, the follow- 
ing particulai’s are extracted A shot fired from a 
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32-pounder at an elevation of half a degree, with a 
charge of 10 lbs. 11 oz., penetrated, after one graze 
from the water, the after port-timber of one of the 
ports, to the depth of 28 inches in very good wood, 
shattered the head of the rider, started the plank be- 
tween the ports, and passed over to the opposite side, 
w'here it penetrated to the depth of 10 inches. This 
shot also broke the beam-clamp, a piece of good wood 
6 inches thick. 

A 68-pounder hollow shot, with a charge of 12 lbs. 
and an elevation of half a degree, after five grazes 
struck a chock of solid wood 4 feet 8 inches thick under 
the fender, and shattered it in pieces. It struck also a 
large iron bolt, which it flattened. Another, with a 
charge of 10 lbs. and an elevation of 1 degree, after 
two grazes penetrated the ship’s side diagonally (34 
inches), in tolerably good wood, below the chocks, and 
lodged behind a cluster of iron knees on the orlop- 
deck, which were shaken considei-ably. The planking 
on the outside of the ship was also started. A third, 
after two grazes, struck a chock used for the sheers, 
tearing off a piece 6 feet long, 1 foot deep, and 2i feet 
broad. It then penetrated 11 inches deep in the ship’s 
side, in bad wood. 

A 68-pounder shot, with a charge of 8 lbs. and an 
elevation of 1 degree, after two bounds, penetrated to 
the depth of 24 inches, close to the side of a port just 
above the lower port-sill, in bad wood, started the inside 
planking, and tore off a piece which splintered. One 
of the splinters, a very large one, was thrown beyond 
the main-hatchway to the opposite side of the deck. 
The shot having crossed the deck, struck a corner of the 
main-hatchway combings, and tore out a large piece on 
each side, destroying the use of the combings. It struck 
a winch-handle which was lying on the deck, and drove 
one end of it through a port-scuttle. After striking the 
combings, the shot gi'azed a beam and fell on the deck. 
Another shot, with a charge of 7 lbs. and an elevation 
of 1 degree, after three bounds, penetrated through the 
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sliip’s side diagonally (29 inches), shattered the ceiling, 
and made several splinters. 

A hollow shot from a 68-pounder carronade, with a 
charge of 5 lbs. 8 oz. and an elevation of 4 degrees, 
after one bound, struck the upper surface of a bulwark, 
and went overboard. 

Ricochet practice is now much better understood 
than formerly, and is daily becoming more important 
in the service. When made with large ordnance it is 
susceptible of great accuracy on level ground, or on the 
surface of smooth water. 

163. In 1838 experiments were made at davre with 
two solid balls fired at once against a butt of oak timber, 
in order to determine the different penetrations of the 
shot, and the distances between their centres at different 
distances from the piece. The diameter of each shot 
was 6’283 inches (English), and its weight 33 lbs. 4*6 oz. 
Three different natui'es of ordnance were used ; a long 
30-pounder (French) gun, a canon-obusier of 30, and a 
30-pounder (French) carronade. One ball was in con- 
tact with the charge, and the other in contact with the 
former. In the carronade, a grummet wad was placed 
over the shot which was farthest from the charge, but 
in the other pieces a junk wad. The following tables 
exhibit the results : — 


Table L 


Nature 


Initial Velocity. 

Velocity at Striking. 

Penetration. 

of 

Charge. 

! Ball 

I 

Ball 

Ball 

Ball 

Ball 

Ball 


i nearest 

farthest 

nearest 

farthest 

nearest 

farthest 

Ordnance. 


1 the 

: from the 

the 

from the 

the 

from the 



Charge. 

Charge. 

Charge. 

Charge. 

Charge. 

Charge. 


lb. oz. 

ft. per sec. 

ft. per secJ 

ft. per sec. 

ft. per sec. 

inches. 

inches. 

Long 30 pr, . 

8 4.3 

938 

1194 i 

889 1 

1129 

29.61 

42 •12 

Canon-obusier) 
of 30 . J 

4 6*4 

. 761 

958 

718 

905 

21.06 

30.51 

30-pr. Carro-1 
nade . . J 

3 8.4 

.727,' 

856 

689 

810 

19.68 1 

25.59 
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Table II. 


Distances 

Long30“pr. 

Charge 8 lbs. 4.3 oz. 

Canon Obuaier of 30. 
Charge 4 lbs. 6 . 4 oz. 

30-pr. Can-onade. 
Charge 3 lbs. S.4 oz. 

of the 

Distances between the 

Distances between the 

Distances betvveen the 

Butt. 


Centres. 



Centres, 



Centres, 


■■ ■ ■ 1 

Horizontal. 

VerticaL 

Horizontal. 

Vertical 

1 

Horizontal. 

Vertical. 

Yards. 

ft. 

in. , 

ft. 

in. 

ft. 

in. 

ft. 

in. 

ft. 

in. 

ft. 

in. 

55 

1 

0.2 5 

0 

8.3 

0 

8.6 

0 

7.9 

0 

5.9 

1 

3.7 

109 

1 

11.2 1 

1 

7.3 

2 

3.5 

2 

0. 

0 

11.8 

1 

5.7 

164 

2 

0.8 

4 

0.4 

1 
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2 
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2 
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9 
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4 
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6 
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2 
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4 
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9 
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4 
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5 
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7 
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4 
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5 
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11 

0.2 

4 

11.4 

10 

10.7 
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6 

8. 

13 

8.9 

9 

8.5 

11 
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From all these experiments, it is evident that the hall 
which was in contact with the charge had the least 
velocity and the least penetrating power (see Art. 101). 
It is further remarkable that, at distances beyond 200 
yards, the vertical dispersion greatly exceeds the hori- 
zontal dispersion. 

164. In the summer of 1835 some experiments were 
carried on at Metz, in order to ascertain the effects of 
cannon-shot on plates of forged iron, carefully manufac- 
tured by rolling ; and the following account of them is 
extracted from the Memorial d" Artillerie, FTo. 6, page 
361. The dimensions and weights are given in English 
denominations : — 

No. 1 plate was 48.8 inches long, 18.4 inches wide, 
1.44 inches thick, and weighed 343 lbs. No. 2 plate 
was 40 inches long, 16 inches wide, 1.72 inches thick, 
and weighed 220 lbs. No. 3 plate was 62.4 inches 
long, 18 inches wide, 3.08 inches thick, and weighed 
581 lbs. The shot were fired from 12-pounder and 
24-pounder guns (French), which were placed at the 
distance of 664 feet from the plates. 

From the 12-pounder gun, with a charge equal to 
2 oz. and a velocity equal to 340 feet per second, im- 
pressions from 0.16 inch to 0.2 inch were made in No. 1 
and No. 2 plates. The shot was unaltered in form, and 
rebounded back to a distance of 117 . feet. From tho 
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24-potinder gun, ctarge 8.8 oz., and a velocity of 463 feet, 
tlie shot produced a crack in tlie rear face of No. 2 plate ; 
with a charge of 1.1 lb., and a velocity of 633 feet, the shot 
completely pierced No. 1 plate, and detached a fragment. 

From the 12-pounder gun, charge 1.1 lb., velocity 
866 feet, the fire being directed against No. 1 plate, 
also with a charge equal to 2.2 lbs., and velocity 1216 
feet, the fire being directed against No. 3 plate, the shot 
did not pass through, but produced deep, impressions 
and cracks towards the bottom of the indentation. The 
shot were broken, and the plates were brought to a heat 
which produced a deep blue colour at the places of 
fracture. From the 24-pounder gun, charge 4.4 lbs., 
and velocity 1266 feet, the shot did not pierce No. 3 
plate, but produced cracks diverging from the centre of 
tlie impression ; but with a charge equal to 6.6 lbs., 
and velocity 1500 feet, the shot perforated No. 3 plate, 
carrying out a portion corresponding nearly to its own 
diameter. With charges above 4.4 lbs., the shot passed 
completely through No. 1 and No. 2 plates, and the 
diameters of the holes were found to approach that of 
the shot in proportion as the velocity of the latter was 
greater. In one case the hole appeared as if punched 
in a form very nearly circular.® 


a This warrants the condemnation pronounced by high authority on iron 
steamers in France Be tons les navires a vapeur, les plus iin])ropres a la 
guerre sont ceux en fer.” — (Les Prmci 2 :>€S et V Orgmisation de la Marine de 
Guerre, par le General Du Bourg, ancien officier de la Marine, p. 313, Paris, 
1849.) The French were the first to propose the introduction of the use of 
iron in the formation of steam-vessels armed with “ 2a the 

canon-obusier. Colonel Paixhans entertained an opinion that such vessels 
might thus be made shell-proof, and accordingly propounded this in his work 
(Nouvelle Force Maritime, page 7), in which it is announced that the steam- 
vessels so armed and fitted were to be made proof against artillery by being 
cuirasses en fer I TMs proposition was taken into consideration by the 
Comite Consultatif de la Marine, to which the whole of the project was 
referred, for a Keport ; and seriously entertained and discussed by them 
(see section No. 19, pp. 92 et seq, in the work just quoted) ; and this it was 
that led to the construction of iron steamers in our naval service. The pro- 
position of rendering ships impenetrable to shot, in this or any other manner, 
was found to be impracticable by any means available in ship-building. I’he 
French soon afterwards came to the conclusion that, of all vessels that can be 
constructed, those made of ii’on are the most improper for war ; and they have 
long since desisted from any attempts to introduce iron vessels into their naval 
service. 
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165. From tlie experiments made at Metz in 1834, 
it apjjeai’s that masses of east-iron above 1 yard square 
and 13 inches thick, do not resist the shock of balls 
fired against them with even moderate velocities, having 
been fractured not only at the point of contact, but also 
at points considerably distant from thence. It was found 
also that the sides of a traversing gun-carriage of iron, 
whose dimensions exceeded those of any carriage which 
can be employed on service, were broken by an 8 -pounder 
ball, having a velocity of 492 feet, which proves that 
carriages of this nature would, if struck, be rendered 
unserviceable ; and that a collision which, with a 
wooden carriage, would have damaged only an accessory 
part, wdthout requiring its being replaced, would, with 
a cast-iron carriage, have a more fatal effect. Mot only 
is the object struck destroyed in a short time, but the 
fragments scattered in different directions are higlily 
dangerous. 

166. In August, 1840, some experiments were made 
at Woolwich, in order to determine the effects of shot 
upon an iron target lined with a composition of caout- 
chouc and cork, the invention of Lieut. Walker of the 
Eoyal Marines. The thickness of the iron was •§■ inch, 
and of the composition 9 inches. The gun was a 
32-pounder, and was placed at the distance of 40 yards 
from the target. 

With a charge equal to i lb. of powder the shot 
rebounded, making only a small indentation ; but with 
a charge equal to § lb. the shot penetrated the iron and 
lodged in the composition : had the shot been heated, 
the composition would have been set on fire, when by 
no immediate possibility could the shot have been taken 
out, so that the consequences might have been fatal. 
With a charge of 1 lb. the shot passed through both the 
iron and the composition, producing a clean, round hole, 
tlie disk which was struck out being nearly a circle ; 
and with a charge of 10 lbs. there was formed a clean 
hole, but the fragments struck out were very numerous, 
small, and jagged. 

The target was then turned so as to present to the 

K 2 



From the experiments alluded to, it may be deduced 
that the mean deviation, at the distance of 1 yard from 
the gun, is — 


For grape-shot -with "wooden bottoms 
For ditto without ditto , 


0.96 inches. 
1.04 „ 


From experiments made on grape-shot, the halls being 
contained in a canvass bag as usual, when fired from 
the same nature of ordnance, the mean dispersion, at 
1 yard from the gun, was found to be 0.94 inches. An 
iron plate in front of the ball causes, therefore, the dis- 


Distance 

in 

Yards. 


Grape with Wooden Bottoms. 


Grape without Wooden Bottoms, 


Dispersion in Feet and Inches. 


Dispersion in Feet and Inches. 


Horizontal. Vertical. I Mean. Horizontal. Vertical. Mean. 
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gun the face armed with the composition; when, with 
a charge of 1 lb., there was formed an irregular fracture 
13 inches long; and, with a charge of 10 lbs., the 
target was pierced and greatly torn, the mean diameter 
of the perforation being 18 or 19 inches. It does not 
appear, therefore, that any advantage would he gained 
by thus lining or covering the sides of an iron vessel. 

167. In 1840 a series of experiments were also 
carried on at Gavre, in France, with grape-shot, con- 
sisting of 10 balls of 4 Ihs. each, disposed in two layers 
between two plates of wrought iron, through which 
passed a central stem ; the balls were confined laterally 
by three iron hoops, one above another, and the upper 
plate was kept close over the halls by means of a screw. 
The grape, which was fired from a canon-obusier of 80, 
with and -without a wooden bottom, weighed in the 
former case 72 Ihs. 12 oz., and in the latter 67 lbs. 12 oz. 
And the following is a table exliibiting tbe dispersions 
of tbe balls at different distances from tbe gnn ; — 
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persion to be greater than it would be without such 
plate. ^ A wooden bottom causes a diminution of the 
dispersion : but such bottoms are very liable to be 
broken to pieces in the gun, by which the dispersion of 
the balls is rendered irregular. 

On the whole, however, grape-shot confined betw^een 
ii’on plates appears to offer no advantages over that 
which is in canvass, and at sea the hoops would soon be 
corroded by rust. 

The mean dispersions of grape shot from a canon- 
obusier of 80, at a distance of 109 yards, are as follow : — 
A grape-shot, consisting of 48 balls, each 1.85 inch 
diameter, 13 feet 4.5 inches. A grape-shot consisting 
of 10 balls, each 3.199 inch diameter, 7 feet 9.6 inches; 
and a grape-shot, consisting of 6 balls, each 4.798 inches 
diameter, 7 feet 9.2 inches. To the extent of 437 yards 
the dispersions were proportional to the distances from 
the piece of ordnance. 

_ Grape, consisting of 48 balls, each 1.85 inches in 
diameter, were fired from a canon-obusier of 80, wdth a 
charge of 8 lbs. 13 oz., the balls being disposed in three 
layers, and mounted on a wooden bottom of a conical 
form, and the whole weighing 47 lbs. 9 oz., when the 
mean dispersion at 1 yard from the gun was 1.9 inch ; 
the greatness of the dispersion would not permit such 
shot to be fired at a greater distance from the butt than 
219 yards. By applying a wrought-iron plate, instead 
of the w’ooden bottom, the mean dispersion at 1 yard 
■was 1.6 inches. 

Grape, consisting of 64 balls of the above size, with 
a WTOught-iron plate, were fired from the same nature 
of ordnance, and with the above charge, -v’^hen the mean 
dispersion at 1 yard was 1.75 inch. It is evident, 
therefore, that the dispersion increases when the num- 
ber of balls is increased. 

In 1837 a_ number of experiments were made at 
Gavre, with different natures of ordnance, on the pene- 
tration into oak of balls constituting grape or case-shot, 
the guns being at 54i yards from the butt ; and the 
following is a Table of the results 
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Nature of Ordnance. 

Nature of Shot. 

Charge. 

Initial 

Velo- 

city. 

Velocity 
at the 
instant 
of 

Impact. 

Mean 

Penetra- 

tion. 

Canon-Obusier of 30 1 

Canoii-Obusier of 80 
Long 30-pr. (Fr.) • 
Canon-Obusier of 80 
Long 30-pr. (Fr.) . 

■ i 

15 balls, 2.1 inch diam. . 
120 balls, 1.05 ditto. . 

48 balls, 1.85 ditto , 

15 balls, 2.1 ditto . . ! 

10 balls (4 liv.) 3.199 do. 

120 balls, 1*05 ditto . . 

lbs. oz. 

4 6.4 

4 6.4 

8 13. 

8 1.5 I 
8 13. 

8. 1.5 

Feet. 

764 

758 

924 

886 

924 

945 

Feet. 

715 

666 

854 

830 

882 

830 

Inches, 

7.56 

3.35 

8.5 

9.61 

14.8 

4.76 


168. When a cluster of grape and one round-shot are 
fired at the same time from one piece of ordnance, it is 
found that if the grape is placed in contact with the 
charge, the ball being beyond it, the plate of the grape 
is often fractured, and when not broken in pieces, it 
takes a figure decidedly curved with the convexity 
towards the round shot ; the balls of grape are fre- 
quently broken by their mutual percussions, and the 
stem is either broken or forced out of its place. The 
like effects are produced, but in a much less degree, 
when the shot is placed in contact with the charge, the 
grape being beyond. It was ascertained from experi- 
ments made at Gavre in 1838 that, when the grape was 
in contact with the charge, the dispersion of the balls 
was twice as great as when the round-shot was in such 
contact. It follows that the dispersion of grape-shot is 
diminished by augmenting the thickness of the plate ; 
and it is found that with the same piece of ordnance the 
dispersion of grape-shot is nearly proportional to the 
number of balls which compose the cluster. Also, the 
dispersion is smaller in proportion as the piece of ord- 
nance is longer. 

169. The effect produced by shot when fired against 
iron steamers was remarkably exemplified on the 
“ Lizard” during the operations which took place in the 
Parand in 1846, when it was found that, on being 
struck, the plates of the ship bulged, and the perfora- 
tions were so irregular and jagged that, for the purpose 
of stopping them, the common plugs were quite useless. 
This circumstance suggested the expedient of employing 
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wliat lias been called a parasol plug, wbicb consists of 
an iron bolt fnrmslied with arms of the same metal and 
covered with tbick canvass well tarred. On being 
thrust through the shot-hole, and then forcibly drawn 
back, the head expanded, and thus, the aperture being 
covered, the leak was closed. In consequence also of 
the ship being struck, the splinters and rivets detached 
by the shot flew about like grape, and nearly all the 
men killed and wounded suffered from this cause. 
Grape-shot fired at a distance of 200 yards pierced the 
side ; and persons present, who were highly capable of 
judging, concurred in opinion that a 32-pounder shot 
would have gone through the sides of three or four iron 
steamers, doing damage which would be successively 
greater in those more remote from the ship first struck, 
till the force were spent. A remarkable circumstance 
is said to have happened to the “Alecto” at the same 
time. An infantry soldier fired his ramrod at her, 
when, hke a dart, it went point foremost quite through 
the nearest side of the funnel, but being prevented by 
the button from passing through the other side, it fell 
down in the interior. 

170. In the years 1849-1851 some experiments, of 
which notice is given below, were carried on at Ports- 
mouth under the direction of Captain, now Rear-Admiral, 
Chads, C.B., in order to try the effects of shot in and 
upon iron ships ; and a distinct knowledge of all the 
facts established by these trials is a matter of such im- 
mense importance, that the author thinks it necessary to 
present to the reader a siimmary of all the expe- 
riments that have been made, to ascertain exactly the 
effects of shot of various descriptions on plates or ribs of 
iron. 

The first experiment, made on the 6th of November, 
1849, was for the purpose of testing the resistance of 
iron plates against musketry, canister, and grape shot. 
Oak planking was also fired at, to make a com- 
parison between the two materials. A marine’s per- 
cussion musket was used : charge, 44 drs, ; distance, 40 
yards. 
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Oak K’l fact } AU passed through. 
SplSIfach } 4 in 6 passed through. 

S^Slinch } 

Canister, 100 yards : 6 lbs. charge. 

SkpSIlm* 

Grape, 200 yards : 6 lbs. charge. 

Iron plates, | 1 

„ I > All passed through. 

J> 6 J 

Oak plank, 4 inch | 


5 inch 

6 inch 


Generally passed through. 


Experiments were made in June, 1850, against two 
sections of the “ Simoom,” ^ -f inch thick, placed 35 feet 
apart : the guns and charges were those used in all 
steam-vessels. 

The result was, that two or three shot, or sometimes 
even a single one striking near the water-line of an 
iron vessel, must endanger the ship. 

Another most serious evil is, that the shot breaks, on 
striking, into innumerable pieces, which pass into the 
ship with such force as to range afterwards to a distance 
of 400 or 600 yards; hence the effect on men at their 
quarters would be more destructive than canister shot, 
supposing them to pass through a ship’s side, as when 
the plates are only f inch thick. 

Bear- Admiral Chads stated, in a letter to the author, 
that out of seventeen 32-pounder shot which struck the 
iron butts at the distance of 450 yards, with charges 
varying from 2i to 10 lbs., sixteen were shivered to 
pieces on passing through the first side, and became a 
cloud of langrage too numerous to be counted. 

Experiments were further made on tbe lltb of July, 
1850, against an iron section similar to tbe “ Simoom 
it was filled in and made solid, with 5i-incb oak timber 


This ship is clinker-built ; and its sides are thicker than those of any 
other iron vessel in the navy. 
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between tbe iron ribs, and 4^incb oak plankiiii*; :ibo\-(i 
the Avaterways, which were 1 foot thick, and witli 3-iiu‘h 
fir above the port sills ; these were strongdy secured to 
the iron plates by bolts. 

The results Avere as folloAv : — 

The holes made by the shot were not so irreg'ular as 
on the former occasion, but as clear and open. AH pa r(s 
of the shot passed right through the iron and liinlier, 
and then sj)lit and spread abroad Avith eonsideralde. 
velocity; pai’ts of the iron plates, and a feAV very suial! 
pieces of shot, Avere sometimes retained in the timber. 

With low charges the shot did not split into so many 
pieces as before. 

With high charges the splinters from tiie shot aa'oia' 
as numerous and as severe as before, Avith the aihlition, 
in this and tlie former ca.se, of the OA-il to Avbicii oiher 
A^essels are subject — that of the sjdinters torn from (h(‘ 
timbers. 

Onthe lSthof Angnst, 1850, an iron section similar 
to the “Simoom” was prejiared with a covering <ir fir 
plank on the outside, of tlie thickness of 2, 3*, and 1 
inches in different parts. 

The result of tin's e.xperiment was similar to the iasl, 
when the wood Avas on the inside, with the exeejHion 
of the splinters from the AA’ood, 

_ The holes made by the shut AA'ero regular, of the full 
size of the shot, ami ojien. 

Every shot split on passing through ; tluwe IxffAvcen 
the ribs into a few pieces only ; those tluit Rti-uek on 
the ribs into a great number ; in lioth cases, AA-hen (>om- 
bined with the splinters of the iron side, the effect must .. 
prove highly destructive. 

_ A comparison as to the effect of shot on iron ami 
limber Avas made by firing 8-inch hollow shol, ami 
32-lb. solid shot, at a hntt built for e.Kperinienfal shell- 
firing, with tinrber having 0-inch plank on the. ontsidi*, 
and 4-inch within ; tho_ result was, that the splinferB 
from the wood were trifling when compared with those 
from the iron. 

Again, experiments were made on the 10th October, 
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1850, against an iron section similar to tlie “ Simoom,” 
lined on tlie inside 'with a composition called by Mr. 
Walters, the inventor, kamptuhcon ; the result was the 
same as the former trials when Hned with wood. It 
neither prevented the shot from breaking into numerous 
small pieces, nor did the hole close up, as was antici- 
pated, after the shot had passed through. 

171. Experiments were made on the 5th July, 1851, 
at a butt constructed with oak and fir uprights, to 
represent the timbers of a ship ; one half covered with 
■Iths, and the other half with 4ths sheet-iron. 

The first practice was with the iron outside (Fig. 3) : 
32-lb. solid shot, and 8-inch hollow shot, with distant 
charges, passed through the fths iron without splitting. 


Fig. 3. 



It has not been thought necessary to describe, in detail, the fractures and ravages made 
by the shot. The delineations, faithfully reported, smtent aiix ycuxy and carry 
conviction to the mind. 


In firing against the iths iron plates, two of the shot, 
on striking a double part where there was a joint, split 
into four or five pieces, but not in so destructive a 
manner as on the former occasion against the -fths 
plates. 

Some shot that passed through this part were picked 
up and found to be starred or cracked, showing that 
iths is the extreme thickness of iron which shoW be 
employed in constructing iron vessels, in order to pre- 
vent the breaking of the shot. 

The shot on passing through the i plate ii'on made 
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clear, clean holes, of tlieir own diameters, without rend- 
ing the iron further, hut the disc struck out was inva- 
riably broken into numerous pieces. Fig. 4 represents 
the reverse of the target, and exhibits the effects on the 
timbers. 

Fig. 4. 



The butt was subsequently turned, so as to represent 
the off-side (Fig. 4), where the shot would strike the 
timbers before passing through the iron : reduced 
charges were used to diminish the velocity of the shot 
to what it would be after having passed through the 
front side. 

A 32-pounder shot passed through an oak timber, 
carrying away the iron at the back in a fearful manner, 
laying open a space of 19 inches by 12, and curling 
the iron up so as to preclude the possibility of stopping 
it if under water. 

An 8-inch shot also struck a fir timber, with almost 
a similar result ; the hole was 2 feet 6 inches by 
10 inches. 

On the 11th and 12th of August, 1851, experiments 
were made the particular objects of which were to 
endeavour to diminish or obviate the destructive effects 
produced as above on iron, plates by tbe impacts of 
shot, and to prevent the shot from splitting into pieces. 
For these purposes a butt was constructed to represent 
a section of the “ Simoom,” formed of iron ribs of -f-inch 
iron, 4i inches wide, and Hi inches apart, instead of 





140 ^ Part II. 

iron plates : these were covered with 5-inch teak plank- 
ing on the outside and 2-inch on the inside (Figs. 5 and 
6). The breadth of the 5-ineh planking was lOi inches, 
and of the 2-inch, 9 1 inches. 

This butt, 10 feet long by 8 in depth, was fixed 
between piles firmly driven at the distance of 450 yards 
from the guns, and vuth the outside face towards 
them. 

No. 1. Solid shot, 32-pounder, 56 cwt. gun, 10 pound 
charge. — Hit direct about 3 feet from the centre of the 
butt, making an open hole (1, Fig. 5) the size of the 
shot with a jagged edge through the 5-inch teak; it 
then cut directly through an iron rib, carrying away 
7 inches of it ; the shot then, with the pieces of the rib, 
passed through the 2-inch teak close to the edge of a 
plank, carrying away an extent of 3 feet in length by 
li in height. 



A large number of splinters both of wood and iron 
were found ; the iron ones ranging from 200 to 400 
yards : the shot passed on to 1300 or 1400 yards. 

No. 2. Solid shot, 32-pounder, 66 cwt. gun, 10 pounds 
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charge. — Hit direct 9 indies from tlie bottom (Fig. 5), 
and about tbe middle part of tbe butt, making an open 
bole tbe size of tbe shot with a jagged edge tbrougb 
the 5-incb teak ; it then cut through tbe back of an 
iron rib, carrying away 10 inches of the lower part of 
it ; the shot then, with the pieces of the rib, passed 
tlirough the 2-inch teak in the centre of a plank, car- 
rying away an extent of 3 feet in length by 1 in height, 
which probably would have been greater but that the 
shot struck so near the bottom of the butt and centre 
of a plank. 

A large number of splinters both of wood and iron 
were produced; the iron ones ranging from 200 to 
400 yards : the shot passed on to 1600 or 1600 yards. 

No. 3. Hollow shot, 56 lbs., 8-ineh, 65 cwt. gun, 
10 pounds charge. — Hit from ricochet 25 yards short, 
about 2 feet from the side and 3 from the top of the 
butt, making an open hole the size of the shot with a 
jagged edge through the 5-inch teak ; it then cut 
directly through an iron rib, carrying away 26 inches 
of it ; the shot then with the pieces of the rib passed 
through the 2-inch teak at the edge of a plank, carry- 
ing away an extent of 3 feet in length by about 2 feet 
in height. 

A large number of splinters both of wood and iron ; 
the iron ones ranging from 200 to 400 yards ; the shot 
passed on to 1300 or 1400 yards. 

No. 4. Hollow shot, 66 lbs., 8 inch 66 cwt, gun, 
10 pounds charge, — Hit direct, about 3 feet from the 
centre of the butt, making an open hole the size of the 
shot with a jagged edge through the 6-inch teak ; it 
then, cut directly through an iron rib, carrying away 
8 inches of it ; the shot then with the pieces of the rib 
passed through the 2-inch teak, in the centre of a 
plank, carrying away an extent of 3 feet in length 
by 1 in height. 

A large number of spHnters both of wood and iron ; 
the iron ones ranging from 200 to 400 yards ; the shot 
passed on to 1400 or 1500 yards, * 

A butt of the same description reT«:sed was then 
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iised, to try tlie effect of stot passing off tlie opposite 
side of a ship fitted in this manner. 

For this piirpose 5 Ihs. charges were used with the 
8-ineh, and 4 Ihs. Avith the 32-pounder gun, to allow for 
the decreased velocity of the shot after having passed 
through the first side with a 10-pounds charge. 

With solid shot, 32-pounder, 56 cwt., 4-pounds 
charge.— Hit direct 2 feet from the bottom and about 
the middle part of the butt (B, Fig. 6), making an 
open hole the size of the shot with a jagged edge 
through the 2-inch teak ; it then cut directly through 
an iron rib, cariying away about 7 inches of it ; the 
shot then with the pieces of the rib passed through the 
6-inch teak near the edge of a plank, making an open 
hole 12 inches in length by 6 in height, but the Avood 
much splintered to 3 feet in length by 14 inches in 
height.. 


Kg. 6. 



A great number of wooden splinters, but not many 
iron ones observed ; the shot passed on to 700 yards. ' 
Hollow shot, 56 lbs., 8 inch 65 cwt. gun, 5-pounds 
charge. — Hit direct, at A, Fig. 6, about 2 feet from 
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the top, in the centre of the butt, making an open hole 
the size of the shot with a jagged edge through the 
2-inch teak; it then cut through the hack of an iron 
rib, carrying away about 18 inches of the upper part of 
it ; the shot then, with the pieces of the rib, passed 
through the 5-inch teak in the centre of a plank, 
making an open hole 12 inches long by 9 inches wide, 
but the wood much splintered to 3 feet in length by 
1 foot in height, and the next plank above half broken 
through in the centre. 

A great number of wooden splinters, and some of iron, 
ranged from 100 to 200 yards ; the shot passed on to 
900 yards. 

The holes these two shots made on passing out, it 
would have been almost impo.ssible to have stopped. 

Thus, it appears that the destructive effects of the 
impacts of shot on iron cannot be prevented. If the 
iron sides are of the thickness required to give adequate 
strength to the ship (f, or at least i of an inch), the 
shot will be broken by the impact; if the iron plates 
be thin enough to let the shot pass into the ship 
without breaking, the vessel will be deficient in 
strength; the shot will do its work, particularly in 
oblique or raking fire, more effectively than its splinters, 
and in passing out, make apertures more difficult to 
plug or stop than in passing in. When a clean hole is 
made by a shot penetrating an iron plate, the whole of 
the disc struck out by the shot is broken into numerous 
small pieces, which are driven into the ship with very 
destructive effects ; ■ and if the plate be so thick (viz. 
upwards of 4 of an inch) as to cause the shot to break on 
striking, the fragments will nevertheless pass into the 
ship as in the case of a concussion or percussion hori- 
zontal shell (Arts. 257, Note, and 261), and so produce a 
terrific compound effect by the fragments of both. The 
author has now before him a heap of the specimens 
of both, consisting of small, ragged, deadly splinters, 
varying in weight from two or three ounces to as many 
pounds, which he picked up in experiments he wit- 
nessed. Better to have a neat, clean hole made in 
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one’s body, tban to be lacerated by tbe cruel and, in 
most cases, incurable wounds produced by splinters 
detached from iron sides. Tbe expedient of combining- 
wood and iron, either by substituting timber for tbe 
iron ribs, or the reverse— outside planking for the iron 
plates — makes the matter worse. The pieces of ribs 
struck off, sometimes of great length, pass on with the 
shot, to produce more extensive ravages elsewhere.®'. 

172. From what has been stated, it cannot be denied 
that iron vessels, however convenient and advantageous 
in other respects, are utterly unfit for purposes of war. 
This opinion has been confirmed by the decision of a 
mixed committee of officers of the naval artillery and 
engineers, who were assembled under the authority of 
the Admiralty and Board of Ordnance to consider how 
far it might be possible to carry into efiect a plan for 
arming the Contract Mail Packet Steamers, and to 
report whether or not the terms of their contract have 
been observed by the several companies as i-egards the 
adaptation of their vessels for war-purposes. Prom 
this category the committee entirely and unanimously 


* Descriptions of some of the splinters of Iron Plates, Riyets, and Shot, picked up in 
the space between the Targets set up to represent a section of an iron vessel. The 
splinters were taken promiscuously from innumerable fragments found there when the 
' firing ceased. 


Description. 

Greatest 

Dimension. 

Least 

Dimension, 

Weight. 


Inches, 

Inches. 

Ounces. 

Splinter of a plate, extremely jagged and pointed 


I 


Splinter of a plate near a rivet, bent, jagged, and 
pointed. 

2 

3 

■ 3 '■ i 

1 

Splinter of a plate near a rivet , .... 

11 

1 

n 

Piece of a rivet, a good deal flattened, bent, and 
jagged. 

i| 

3 1 

' ® 1 

ij 

Splinter of a shot much jagged , , . . . 


1 i 

n 

Splinter of a plate extremely jagged and pointed 

2 

i 1 

2| 

Splinter of a plate, with part of a rivet attached, 
of very irregular shape, pointed and jagged in 
all parts. 


Too irre- ■ 
gular to he 
defined. 


Splinter of a shot, very jagged, and two of the 
edges sharp.- 

The larger specimens varied from 3 4^, and 

6 ounces, to nearly as many pounds ; all of 
them were extremely jagged, pointed, and, in 
some cases, sharp at the edges. 

n 

Ditto 

3^ 
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reject iron vessels. Exclusive of these they found that 
of the fifty-three vessels belonging to the Peninsular 
and Oriental and the West India Mail Companies, 
eight only (of wood) were capable of being effectually 
fitted to receive an armament especially directed to the 
object of defence ; though some of the others might be 
fitted to serve as armed packets or armed troop-ships. 
In almost every -case it was considered impracticable to 
have a pivot-gun either forward or abaft on account of 
the sharp form of the bow and the great rake of the 
stern. To put the vessels in a condition to carry and 
fire the guns assigned to them, it was estimated that 
the expense of alterations, and the fittings of ports with 
a magazine and shell room, would vary from 600/. 
to 800/. 

173. It becomes now a question of serious import to 
decide whether iron steamers wliich have been con- 
demned as sliips of war, on account of the extensive 
ravages produced by the impacts and penetrations of 
shot upon and in vessels formed of that mateilal, are fit 
to be employed as transports for the conveyance of 
troops and stores in the event of war. 

In vessels made of iron the weight of the whole ma- 
terial is considerably less than that of vessels of the 
same dimensions but" made of timber. With equal dis- 
placement (the weight of water displaced) therefore, the 
former can carry a greater weight of cargo, their capa- 
city for stowage being greater on account of the thin- 
ness of their shell. But when an iron vessel is bilged 
and becomes filled with water, the superior weight of 
the material of which she is formed is a momentous 
consideration. ' Timber, when, immersed in water, loses 
as much of its weight as is equal to that of the water 
displaced by it, and it floats. A cubic foot of oak timber 
has a buoyancy, when immersed in salt water, of 76 oz., 
and a cubic foot of fir, a buoyancy of 450 oz. ; but the 
excess of the weight of a cubic foot of iron over an 
equal volume of salt water, is 6180 oz., and, with this 
force, the iron sinks. When, therefore, an iron ship is 
bilged, having lost its power of floating, the weight of 
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the iron tends to break and destroy it, unless it be 
stranded on a smooth and shelving bank or beach, 
Ihis was the case with the “ Great Britain,” which 
rested, throughout her length, upon the beach on which 
she grounded ; but when an iron vessel strikes upon 
and is perforated by a rock, as was the case with the 
“ Birkenhead,” she becomes bilged, and there she re- 
mains with deep water at her extremities ; she then 
becomes filled, either wholly or partially, and the iron, 
deprived of buoyancy, eprts a prodigious force to break 
the vessel s back and sink the portions which are not 
in contact with the rock. Even if the portion which is 
not in such contact should be furnished with compart- 
ments which may not permit the water to enter, the 
difference between the power of floatation in that water- 
borne portion, ^ which^ acts in a contrary direction to the 
weight of the iron, will constitute a strain which no iron 
vessel can resist, tending to fracture it at the section 
vdiich divides the filled from the unfilled portion. 
Should there be no water-tight compartments, or should 
these iiot effectually act, then an iron vessel, perforated 
near the midship’s section, with deep water under her 
extremities, will infalhbly be destroyed by the weight 
of tli6 iron a;t both. Giidsj acting iipon the fulcrum on 
which the vessel rests. 

When an iron vessel parts, all the fragments of the 
material of which she is composed sink, and nothing 
floats to save life but a few loose spars : whereas tlie 
fragments of a timber ship float, and many, perhaps 
most of the crew, may thus be saved. In the fearful 
wreck of a transport, in which the author once was, the 
whole of the quarter-deck, from the mainmast to the 
stern, with the top-sides to which it was attached, came 
on shore like a raft, when the vessel broke up. What 
had been our fate if that transport had been formed of 
iron? 

-^pplying these observations to the melancholy case 
of the “ Birkenhead,” and on a full consideration of tlie 
tacts as taken from the report of the proceedings of the 
court martial on the surviving officers and crew of that 
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ship, there cannot be the least doubt that, had she been 
a wooden vessel, she would have held together long- 
enough in a sea so smooth as to permit all her hands to 
be saved. To this conclusion it may be objected, by 
persons who have not duly considered the difference of 
circumstances, that the “ Aveng-er,” though constructed 
of timber, went to pieces even more quickly than the 
“ Birkenhead,” when, going at full speed, she struck 
upon a reef of rocks ; and that, with the exception of a 
small boat’s crew, all hands perished ; but, on that 
occasion, the sea broke over the reef with such violence 
as to render it impossible that any vessel could resist it, 
or that any of the crew could be saved by clinging to 
the fragments into which it was broken. 

174. Having several of these vessels on hand, the 
Admiralty have acted wisely in employing them as 
troop-ships at present. Four have accordingly been 
appointed to, and fitted for, that important service. 
The armaments have been removed from the main- 
decks, and a few light guns placed on the upper-decks, 
where timber is substituted for iron in the formation of 
their bulwarks ; this removes some of the objections to 
iron sides, inasmuch as the men fighting the guns on 
those decks would not be liable to suffer more from an 
enemy’s shot than in a wooden ship. 

There can be no doubt of the advantages and expe- 
diency of employing those vessels as troop-sliips in time 
of peace. Their safety from conflagration; their speed 
mth steam power ; the advantages of the screw, which 
admits of such vessels having great sailing power, and, 
on the whole, their great capacities and capabilities of 
voyaging, which have been so well exemplified in their 
performances, prove that the best possible use is being 
made of those vessels by so employing them during 
peace. But, in war, it is not enough that the people on 
the upper decks will not be exposed to the destructive 
effects produced by shot on iron, by the substitution of 
timber for that material, in the upper works ; for the 
main-decks appropriated to the troops will still be liable 
to the terrific effects described and delineated as above : 

L 2 
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and altliougli, by tbe happy expedient of water-tight 
compartments, the vessel, however desperately damaged, 
may be prevented from sinking and the troops from 
being drowned, the latter cannot be protected from 
being killed and wounded in great numbers, or captured, 
in the event of falling in with, and being attacked by, 
any enemy’s vessel armed with even a very few heavy 
guns. 

How far iron ships are fit and safe as packets, in times 
of war, is another question, which will have to be well 
considered. The Grovernment packets are, by their 
contracts, ■ to be so built and fitted, that they may, in 
the event of hostilities, be converted into vessels of war : 
if so, it is clearly demonstrated by the facts established 
in these most important proofs, that vessels subject to 
these stipulations must not be made of iron : for of this 
we are sure, that iron vessels are, and will be found, 
unfit for all purposes of war. Whilst, therefore, the 
best and the most is being made of our existing _ iron 
ships, employed as they now are, we should be prepared 
with other means to carry on that most important ser- 
vice in war. We have noble ships, which have whole 
decks available for the reception of troops, great space 
for the stowage of stores— vast steam ships, possessing 
full steam, full sailing, and full gunnery powers, admir- 
ably adapted to these services, highly capable of exe- 
cuting them quickly, safely, and easily ; prepared for 
any contingency, whether to fight or run, and therefore 
best suited to carry out that grand maxim — that prompti- 
tude, celerity, strength, and certainty in the modes and 
means of communication, either to succour and support 
our remote possessions, or to defend the centre of the 
empire, is, in fact, a practical multiplication of the forces 
of the state. 

175. IX.— On Cylindro-conoidal and Excentric-spheri- 
cal Prc^ectiles.—^ir Isaac Newton has given in the Prin- 
cipia (lib. ii.,^ schol. to prop. 34) an indication of the 
form of a solid body which, in passing through a fluid, 
would experience less resistance than a body of equal 
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magnitude and of any other form. He imagined that 
this might be of use in ship-huilding, and it is evident 
that the principle is equally applicable in the theory of 
pjrojectiles. Investigations of the differential equations 
of the curve may be seen in Vince’s Fluxions, in Airy’s 
Tracts (p. 237), and in the writings of other mathema- 
ticians. The body is a solid of revolution, and the 
differential equation is — 




dz* 

dy^ dx 



in which 0 is a constant. 

The foi’m of a section through the axis of the solid is 
given in the annexed diagram. A B is the axis, and 
in the direction of that line 
the solid is to move ; y is 
any ordinate, as D 0 ; and 
dx, dy, dz, are eleinentaiy 
portions, E F, E D, D F 
respectively. The end B, as 
well as A, of the solid is a 
plane surface ; for the nume- 
rator of the fraction in the 

above equation will, evidently, he always greater than 
the denominator, and therefore y, the ordinate to the 
cmwe, can never he zero. 

176. It is plain, however, that the minimum of re- 
sistance would not be obtained with a shot of an elon- 
gated form, when discharged from a musket or piece of 
ordnance, unless the axis A B can he kept in the direc- 
tion of the trajectory. This may be accomplished if the 
shot be caused to have a rotatory motion on that axis 
by being discharged from a rifled bore ; and without 
such rotation, not only will the axis perpetually deviate 
from the direction of the path, but the projectile will 
even turn over. 

177. The advantages of this form of shot are, that 
when rotating on their longitudinal axes, and moving 
with their smaller extremities in front, they experience 
less resistance from the air than spherical projectiles of 
the same diameter. To this form alone are to be referred 
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the long range "with the great inomentnm and pene- 
trating power of the projectiles for rifle-inuskets (Ap- 
pendix A.), which have recently been introduced in the 
British and foreign military ser\dces. 

178. Hollow cylindro-spherical projectiles, filled with 
powder and furnished with percussion caps at their 
points, w’ere proposed some years ago for rifled muskets, 
by Captain Norton, for the purpose of penetrating into 
and exploding the annnxmition packed in tumbrils and 
limber-boxes, and the experiments made with them met 
until some success ; but, on account of the gi-eat diffi- 
culty of insuring the ignition of the charge on the shot 
striking, these missiles were found so uncertain that 
they hpve not been adopted. 

179. The desire of obtaining the advantages which 
a, re stated in Art. 100 to be possessed by oblong shot, 
in combination with those alluded to in Art. 177, pro- 
bably led to the formation, for heavy ordnance, of shot 
uniting the cylindrical with the conical or conoidal 
figures. Cylindro-conical and cylindro-ogivale (oylin- 
dro-conoidal) shot and shells, fired from rifled cannon, 
have recently attracted so much of the attention of pro- 
fessional and other persons, that perhaps some account 
of these projectiles may be looked for in a treatise 
which, though dedicated more particularly to the service 
of naval artillery, is intended to ex|)lain generally the 
theory and practice of military projectiles. 

Iron rifled guns for the purpose of discharging such 
jirojectiles were, in 1846, invented by Major Cavalli, of 
the Sardinian artillery, and by Baron Wahrendorff, a 
Swedish noble. These are loaded at the breech, and 
experiments for the purpose of testing the merits of 
their shot have been carried on both at Aker in Sweden 
and at Shoebury Ness in this country. (See Arts. 
233-235.) 

The projectiles alluded to are represented in the sub- 
jacent figures 8 and 9 ; the first is designated cylindro- 
conical, and the other cylindro-conoidal ; then entire^ 
lengths are about 16| and 14f inches, respectively, and 
their greatest diameter H inches : each has two pro- 
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jections, a b, directly opposite to one another, and 1 inch 
deep, which enter the grooves in the rifled hore. (These 
projections make an angle of 7° 8' with the axis of the 
shot.) Each shot, if hollow, weighs about 69 lbs. ; and 
if solid, about 101-^ lbs. The hollow projectiles of 
M. Cavalh are each furnished with a double j)ercussion 
agent ; one part is the ordinary percussion cap, and the 
other consists of four- small capsules of glass containing 
sulphuric acid, placed about the neck of the shot, the 
intervals being filled with chlorate of potash, while the 
upper part of the neck is filled with common gun- 
powder, and stopped with wax.® It is said that the 
shock produced by one of these projectiles, when let fall 
on a pavement from a height of several metres, is not 
suflScient to cause explosion, and that this wiU not take 
jjlaee when the shot fired with a small charge strikes 
earth ; it being only when fired with a service charge 
sufficient to break the glass globes by the shock that 
explosion takes place. M. Cavalli admits, however, that 
inconvenience and uncertainly exist in using such means, 
from the difficulty of combining the chemical ingredients 
so that the shell may resist the shock produced by the 
explosion of a service charge of powder, and yet be 
acted on by the shock of impact, which, in general, is 


^ The projectiles are fully described in a pamphlet by M. Cavalli, entitled 
^ Memoire snr les Canons Be chargeant par la Cnlasse/ Paris, 1847, 

The glass globes are not shown in the above figures. 
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mucli lees tlian that of the explosion. This dilScnlty 
attaches to all such modes of procuring the explosion of 
shells on striking a resisting body, and, in point of fact, 
has hitherto stood in the way of the production of a 
good concussion fuze or an efScient percussion shell. 

180. Dr. Hutton recognised, from his experiments in 
1796, that there was a certain position of a projectile in 
which its deviations were less than in other positions, 
but no development of the discovery appears to have 
taken place till M. Clement, in 1808, remarked, not 
only that the irregularities in the lengths of the ranges 
depended on the same cause as the lateral deviations, 
but also that the obus (a shell whose exterior and inte- 
rior sm’faees are not concentric) occasionally afforded 
ranges longer and more correct in proportion as the 
distance of its centre of gravity from the centre of the 
figure was greater. At length, between 1835 and 1840, 
a series of experiments were carried on in Belgium with 
great care, and with ordnance of different calibres, from 
which it was ascertained that when the centre of gravity 
was above that of the figure, the range was greater 
than when it was below, in the ratio of 2467 to 1315 ; 
and that when the centre of gravity was to the right or 
left, the deviation of the shot was in like manner to- 
wards the right or left. 

181. These results were confirmed by experiments 
which M. Paixhans carried on at Metz in 1841.® This 
officer caused to be projected from a 12-pounder (Fr.) 
field-gun a homogeneous spherical shot with the usual 
sabot at an elevation of 4°; and afterwards, with an 
equal charge and elevation and a like sabot, a ball 
having in it a cavity which caused the centre of gravity 
to be at a certain distance from the centre of the figure, 
and diminished the weight of the shot from 13.24 lbs. 
to 11 lbs. The following were the effects observed 

When the centre of gravity was above the centre of 
the figure the ranges were the longest, and, when below, 
the shortest; when to the right or left hand, the devi- 


* Bee ‘Constitution Miiitaire de la Prance/ note n, p. 243. Paiis, 1840. 
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ations were also to the right or left. The mean rano-A 
which with the usual shot, was 1640 yards, was, with 
the shot whose centres of gravity and of figure were not 

* r gravity being upwards, equal 

to 2140^3,ards being an increase of 500 yards. The 
mean of the lateral deviations, which with common 
shot was ^ths of the range, with the last mentionS 
shot vas only rloths. Similar results were obtained at 
the same time with shells 0.15 metres (5.9 inches) dia- 
meter, both with high and low charges, the elevation 
being 4 ; when, with a charge of 1 kibgr. (2.206 lbs.) 
the mean range of the ordinary shell was 1275 yards-’ 
while with shellawhose centres of gravity and of figure 
were not coincident, the centre of gravity heino- tin- 
wards, It was 1756 yards. The mean laterd deviation 
winch with common shells was rf^ths of the range, was’ 
with the last-mentioned shell, reduced to ,Uhs only 
remarks, how-ever, as an anomaly that 

iih ifXu wtfSef *'> 

o'nv th^umaf “d “n elevation 

whilp’+l f ^ ^ equal to 2560 yards 

wlnle the non-concentrie shell, its centre of gravitv 

t rh^a^cti4T^^^^ 31984rd!': 

infers from these experiments tint 

^ramfy and of figure are not coincident, should be em- 
ployed with projectiles which are not spherical fas tbl 

advantages IbovTit^ned 
^ be obtmned in a much higher degree ; and he adds 
la . experiments wdth such shot would cast lio-ht unon 
a part of the theory of projectiles which t S preTnt 
^ ed ill considerable obscurity. At the sam^ time 

Constitution Militaire de la Eranoe,’ note n, p. 246. Paris, 1849. 
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til ere are artillerists who go so far as to say that the 
influence of excentricity in the projectile, on the form 
of the trajectory it describes, is such as to permit what 
has liitherto been considered an imperfection, and a 
cause of error, to be made the means of regulating and 
compensating the deviation to which all shot are sub- 
ject, and thus to render the practice with excentric shot 
more precise than that of concentric spherical balls, 
whether solid or hollow. 

This assertion, if true, would entirely overthrow what 
has ever been stated as an essential condition of accu- 
racy in the flight of projectiles, and would impugn what 
has been inculcated in this work (Art. 87, with the 
Note, and Art. 116), on the importance of making 
sphei'ical projectiles as perfect in form and homogeneity 
as possible, and of preserving them, with the most 
scrupidous care, free from laist, perfectly clean, and well 
lacquered. 

No doubt the form of the trajectory of an excentric 
spherical projectile will be very much influenced by the 
position which its centre of gravity occupies when 
placed in the gun ; and to M. Paixhans is due the 
credit of showing that the deviations may thus be made 
to take place either in vertical or lateral directions with 
tolerable certainty ; and if the amount of the deviations 
were in every case constant, the practical value of such 
projectiles would be most important. 

It has been said by a foreign artillerist that we “ kept 
secret the remark made by Hutton, in 1796, that when 
a projectile is placed in a gun, there is a certain position 
of its centre of gravity, with respect to the axis of the 
bore, which diminishes the lateral deviations and in- 
creases the range” (which it does when the centre of 
gravity is placed upwards), “and that in 1813 the 
secret was communicated to the Prussians, who accord- 
ingly made some important experiments with projectiles 
of different degrees of excentricity, and discovered a 
metliod by winch the lateral deviations migljt be dimi- 
nished.” It is added that “in 1826 and 1827 experi- 
ments were made at Mayenee to ascertain the effects of 
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exeentncit}^ and it is stated that, from these, the theory 
ot the flight of spherical projectiles was proved to he 
eiioneons ; bnt the results were kept secret, and little 
was done to improve the practice.” 

But there is no “obscurity” as to the cause of the 
rotations which produce these deviations, nor any difiS- 
eulty in understanding the manner in which they may 
be made to act in particular directions ; and it will be 
shown hereafter that the experiments which have been 
made in this country with excentrie spherical profeetiles 
far from overthrowng, confirm, in a remarkable degree’ 
the soundness of the theory, and the truth of the maxim 
that pf all spherical projectiles, those are the most accu- 
rate in their flight, which are most perfect in sphericity 
and homogeneity ; and it will be seen that the only 
pinctical advantage resulting from the employment of 
excentric shot and shells, is the increase of range whicli 
akes place wlien the centre of gravity is placed im- 

wards; it must be remembered, however, hhat tliis 

inciease is variable in amount, and that it can only be 

against arsenals, 

nhtfj! .so iarge and crowded that tlfe 

Objects can scarcely be missed, 

thnt nf coincident with 

nt lf Pfojectile IS made to revolve a 5 initio 

on hie former centre ; thus occasioning a compound 
motion in the flight of the projectile. Now, tlJ shot 

from the gun, with the line 

plane, and perpendicular to the axis of the gun • if the 

S'® that of figure, the shot on 

icamiig the gun must continue, as when passing alono- 

tn +h ®?/ over on a horizontal axis perpendicular 
to the plane of projection, the resultant of the projectile 
o ces 111 the powder causing the front to tarn in a 
diiection from below upwards : hence the resistance 
tbp anterior surface of the projectile, by 

- otation, gives rise to a force of reaction which prb- 

cnoT.^ The resistance 

b ^^<sd at tlie j)osterior surface of the projectile, by 
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the same rotation, gives rise to a force which produces 
a motion of the shot downwards ; hut, as the density of 
the air is greater in front of, than behind the ball, on 
the whole the motion is upwards, and this increases the 
extent of the range. 

If the ball moves in a direct line, and its axis remains 
always in the direction of that line, the air will be com- 
pressed in front of, and rarefied behind the projectile, 
but will remain symmetrical with respect to density on 
the sides around the axis of rotation ; and no deviation, 
or error of derivation, as M. Tamisier names it (because 
it is derived from the rotation of the projectile), will be 
engendered. 

When the centre of gravity is below the axis of the 
bore, the resultant of the projectile forces will cause the 
front of the shot to turn from above downwards, and, a 
rotation in this direction continuing, the range wfiU be 
diminished. In like manner, when the 
centre of gravity is placed on the right 
or left hand of the axis of the bore, the 
shot will turn on a vertical axis, and 
produce deviations to the right or left 
hand respectively. The cut represents 
a front view of the muzzle of a gun, 
with the projectile in it. The points a, 
b, c, d, show the different positions of 
the centre of gravity in a vertical section through the 
geometrical centre of the shot. 

183. With respect to the ricochet of excentric spher- 
ical projectiles, there can be no doubt that the rotation 
which causes deflection in the flight must act in a simi- 
lar manner to impede a straightforward graze. When 
an ordinary well-formed homogeneous spherical pro- 
jectile, upon which probably very little rotation is 
impressed, makes a graze, the bottom of the vertical 
diameter first touches the plane and, immediately, the 
rojeetile acquires, by the reaction, a rotation upon its 
orizontal axis, by which the shot rolls onwards through- 
out the graze, favourably for a straight-forward second 


Fig. 10. 
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But in the case of an excentric spherical projectile, 
placed with its centre of gravity to the right or to the 
left, its rotation upon its vertical axis during the graze 
must occasion a fresh deflection in its second flight ; 
and it is only when the centre of gi-avity is placed in a 
vertical plane passing through the axis of the gun, that 
the rotation occasioned by touching the gi’ound will not 
disturb the direction of the graze, though the extent of 
range to the first graze will be affected more or less, 
accordingly as the centre of gravity of the projectile 
may have been placed upwards or downwards. In the 
former c^e the. rotation of the projectile conforms with 
that produced by the graze, and will not therefore 


Fig. 11. 



retard the motion so much as when the centre of gravity 
is placed below. In the latter case, the projectile turn- 
ing in the reverse direction tends to increase the resist- 
ance of the plane to the progress of the shot during 
the graze. In neither of these cases is there any 
tendency to produce deflection if the medium struck be 
uniform. 

184. Although convinced of the soundness of the 
theory respecting the homogeneity of spherical pro- 
jectiles and the truth of the practical maxims founded 
thereon, as well as aware of the deviations occasioned 
by excentricity, the author deemed the subject one of so 
much importance as to require the fullest experimental 
investigation ; and he addressed accordingly to the 
Lords Commissioners of the Admiralty, and to the 
Master-Greneral of the Ordnance,® an earnest recom- 
mendation that courses of experiments should be insti- 
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tuted on board Her Majesty’s ship » Excellent,” and at 
Shoebnry _Ness, to ascertain tbe amount of the devia- 
lionSj V6i*ijic&l Biicl liorizoiiijBlj IE tiliQ of oscGEtnc 

spherical projectiles when placed in the gun with the 
centres of gravity and figure in different positions with 
respect to the axis of the bore, and to compare the 
flight of such projectiles with that of projectiles formed 
vdth the utmost possible attention to homogeneity and 
sphericity. The object in having such experiments 
made v as to ascertain whether the deviations of the 
fonner were so regular as to admit of being allowed for 
in pointing the gun ; and whether any re^t might 
appear to disprove the maxim that spherical and homo- 
geneous projectiles are the truest in their flio-ht. The 
recommendation was, with the utmost promptitude and 
hbeiality, earned into eifect \ and courses of exneri- 
ments were instituted both at Portsmouth and Shoebury 
Hess. ' ^ 

The following are the results of the experiments 
made on board the “ Excellent ” at Portsmouth. 

The positions of the centre of gravity are stated 
with respect to the geometrical centre of the shot- 
and the ranges with the deflections, which are ex- 
pressed in yards, are the means of those obtained 
irom the different rounds fired in the like circum- 
stances. • 

July 18, 1850. With a 32-pr. gun of 56 cwt., the 
quantify of metal removed from one side of the shot 
being 1 lb. : — 


Oliarge 8 lbs., Elevation 2° 71". 

Charge 10 lbs., Elevation 3° 3GL 

Position of the Centre 
of Gravity with 
respect to the Centre 
of the Shot. 

Range, 

Deflection. 

Range. 

Deflection, 

On the Right . , 

On the Left 

Upwards . . , 

Downwards . . 

Inwards • « * i 

Outwards . . , j 

Concentric ... 

1032 
11G3 
1433 
980 
1150 
1097 , 
IIGO j 

6 right. 

7 left. 

7 right, 3| left. 

5 right, 3 left. 

right. 

4| right. 

4 right, 3 left. i 

1474 

1479 

1991 

1499 

1608 

1428 

1624 

20 right. 

24f left. 

20 right, G left. 

2 right, G| left. 

51 right, 

9 right, 

1 right. 
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July 26, 1850. With an 8-inch gun, 9 feet long, of 
65 cwt., the quantity of metal removed from one side 
of the shot = 5 lbs. 5 oz. : — 


Charge 10 lbs,, Elevation 5°. 

Charge 10 Ihs., Elevation 2° 30L 

Position of the 
Centre of Gravity. 

Range. 

Deflection. 

Range. 

Deflection. 

Right . , « . 

1617 

14| right. 

1040 

5 right, 1 left 

Left . . « , 

1684 

17 right. 

1028 

2 right, 4| left. 

Upwards 

1940 


1146 

left. 

Downwards , , 

1562 


957 

3 right, 3.| left. 

InYrards , , . 

1740 

8|left. 

1126| 

right, 1 left. 

Outwards . , 

. * 


1080 

S| left 

Goncentric » . 

1702 

3| right. 

1033 

2| right, 2 left 


August 7th, 1850. A 32-pr. gun of 56 cwt., 9 ft. 
6 in. long. Quantity of metal removed from one side 
of the shot = 1 Ih. : — ■ 


Charge 8 lbs., Elevation 12 


Position of the 

Centre of Gravity. 

Range. 

Deflection. 

Upwards ; « ' . 

Downwards 

Coincident 

3614 

2676 

3058 

Yariahle, 

Variable. 

16| right, 29 left. 


An 8-inch gun of 65 cwt, 9 ft 6 in. long. Quantity 
of metal removed from one side of the shot = 3 lbs. : — 


Charge 10 lbs., Elevation 10°, 


Position of tlio 

Centre of Gravity. 

Range. 

Deflection. 

Upwards 

Downwards 

Coincident • 

3612 

2480 

2765 

Variable. 

Variable. 

13 right, 13| left. 


185. The experiments were carried on under the 
direction of Captain (Rear-Admiral) Chads, C.B. The 
shot were rendered excentric by a hole drilled in each 
of them on one side, and afterwards filled up with a 
wooden plug, or covered with a brass plate. 
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Prom tlie preceding abstract it is evident tbat tbe 
vertical deviations arising from tbe centre of gravity 
being placed upwards produced considerable augmenta- 
tions of range, and, tbougb these were variable in 
amount, yet since they might become of great practical 
utility for particular purposes, it was desirable to 
ascertain whether a like increase of range might not be 
obtained when exeentric shells are projected at great 
elevations from the most powerful guns. 

186. The author, in consequence, addressed to the 
Master-Q-eneral of the Ordnance (Memorandum of Sept. 
5, 1850) a recommendation that experiments should be 
made at Shoebury Ness with a 3 2 -pounder gun, with 
solid shot carefully selected, and with shot made ex- 
centric by removing some of the metal, as in the 
previous experiments, and likewise with exeentric 68- 
pounder shot and exeentric 8-inch shells af moderate 
and at great ranges. He also recommended that expe- 
riments should be made in order to ascertain how much 
an exeentric projectile revolving (as when the centre 
of gravity is placed sideways in the gun) upon its 
vertical axis would be deflected from its original course 
on grazing the ground. 

Experiments with these particular objects in view 
being immediately ordered to be made, they accord- 
ingly took place at Shoebury Ness, under the direction 
of Captain Walker, R.A., and the following Tables 
contain an abstract of the results.® 

Sept. 16, 1850. With a 32-pounder gun of 60 cwd., 
charge 10 lbs., elevation 2° 30', when the shot was 
strapped, and its axis placed accidentally in the bore, 
the mean of 10 rounds gave for the range 1392 yards. 


■* In the preceding and following tables tbe means of the deflections towards 
the right and left hand are given separately. This method has been preferred 
because it exhibits the mean ratio of the deflections in opposite directions. 
The usual process is to add together (algebraically) all the deflections, con- 
sidering those on the right and left to have contrary signs, positive and 
negative, and to divide the sum by the whole number of rounds ; but this 
process exhibits an apiiearance of accuracy which does not always exist. 
Some artillerists have preferred taking the arithmetical mean of the deflections 
to the right and left without distinction of direction. i 
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and for tlie means of the deflections SM- yards to the 
right, d-l yards to the left. When the axis of the shot 
was placed in coincidence with the axis of the hore, the 
mean range was 1416 yards, and the mean deflection 
5 1 yards to the right. 

Sept. 17th. With the same gnn, charge 8 Ihs., eleva- 
tion 2° 30', when the axis of the shot was placed acci- 
dentally the mean range was 1299 yards and the mean 
deflections 12 t yards to the right, 7 yards to the left ; 
and when the axes of the shot and bore were in coin- 
cidence, the mean range was 1296 yards; the mean 
deflections were 10 yards to the right, 2f yards to the 
left. 

Sept. 19th and 20th. With the same gun the follow- 
ing results were obtained. (The first column in the 
three tables which immediately follow shows the po- 
sition of the centre of gravity with respect to the 
geometrical centre of the shot. The distances are in 
yards.) 



Charge 8 Ihs., Elevation 2® 30'. 

Charge 10 lbs., Elevation 2“ 30 

Position of the 
Centre of Gravity. 

Mean 

Ranges. 

Mean Deflections, 

Mean 

Ranges. 

Mean Deflections. 


Bcdow «... 

1137 

6| right, 4 left. 

1287 

10 left. 


Above . , « . 

1570 

6^ right, 20^ left. 

1633 

9| right, 21 left. 

ill’:)'; 

Right • • . « 

1395 

91 right. 

1346 

13| right. 


Left .... 

1252 

I7|left. 

1364 

19§ left. 


Inwards . , , 

1355 

6|Ieft, 

1393 

4 left. 

•# 

Outwards , 

1322 

13|left. 

1386 

2J right, 3| left. 


October 3rd and 9th. With a 32-pounder gun of 
56 cwt. 


Charge 10 Ihs., Elevation 12“ 


Position of the Mean 

Centre of Gravity. Poinges. 


Accidental . . • 3006 

In the axis of the hore 31 14 
Right , . , » 

Left . . , , 

Upwards . . , 3408 

Downwards . . 2598 


Mean Deflections. 


Charge 10 lbs., Elevation 2“ 30^ 


Mean Deflections. 


59 right, 80 left, 1401 right, 2 left. 

72 right, 54 left, 1397 4J right, 6 left, 

. . 1257 16 right, 6| left. 

. . 1244 8§ left. 

185 right. 1594 2->| i-ight. 

24J right, 178 left. 1180 4| right, 2 left. 
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October lOtb and 12tb. With an 8-incb gun, 65 cwt,, 
and tbe weight of the solid shot =68 lbs., from which 
4 lbs. of metal were removed in order to render the 
shot excentric. 


Charge 10 lbs., Elevation 5°. 

Charge 10 lbs*, Elevation 10*^. 

Position of the 
Centre of G-ravity, 

Mean 

Eanges, 

Mean Deflections. 

Mean 

Ranges. 

Mean Deflections. 

Accidental . . 

In the axis of the bore 
Eight . . . 

Left .... 
Upwards « . • 

Dotvnwards . . 

1820 

1762 

1726 

1608 

2207 

1462 

16J right, 18^ left. 
15| right. 

53i right. 

15 right. 

28§ right, 4| left. 

20 right. 

2616 

2702 

2558 

2332 

3339 

1 2051 

1 

4| right, 23J left. 
80^ right, 32 left. 
181 right. 

57 left. 

141 left. 

66 right. 


In October, 1850, Capt. (Eear- Admiral) Chads made, 
on board the “ Excellent,” some important experinients 
with ten-inch shells, which he rendered excentric by- 
boring two holes in each, diametrically opposite to one 
another, stopping up one with 5 lbs. of lead, and the 
other with wood. The interior was occupied by a 
quantity of sand and ashes equal to the weight of the 
powder required to fill the shell. The lead was intro- 
duced in a melted state, and some of it was allowed to 
flow about the interior of the aperture, which was of 
a conical form with the smaller diameter inwards. 
Shells thus prepared, and others prepared in a similar 
manner with 6 lbs., and with 7 lbs. of lead, also common 
shells, were fired at elevations of 15° with 12 lbs. of 
powder ; and, while the mean range of the latter was 
3073 yards, the others, when the centre of gravity was 
upwards, ranged from 3200 to 3550 yards. These 
important results were produced by an exeentricity 
which amounted only to 0.15 inch — a circumstance 
which will no doubt be noticed, and lead to the trial of 
a greater exeentricity, in future experiments. 

187. The method adopted in making experiments 
with excentric shot was, first to ascertain the position 
of the centre of gravity, by floating the projectile in 
mercury, and marking its culminating point or vertex ; 
then a mark upofi the shot diametrically opposite to 
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that point, gave tlie direction of tlie axis in wliicii tlie 
two centres lay ; thus the shot, when fixed to a wooden 
bottom, could be placed in the gun with the centre of 
gravity in the several positions, upwards or downwards, 
right or left, inwards or outwards, in which the flight 
was to he tried. 

On making these experiments, it appeared that not 
above one iron shot in a hundred, when floated in 
mercury, was indifferent as to the position in winch it 
was so floated, but turned immediately until the centre 
of gravity arrived at the lowest point, and consequently 
that not one shot iir a hundred was perfect in sphericity 
and homogeneity. This defect demands the most serious 
consideration. It has been remedied, as w'e have seen 
(Art. 87, Note), in the fabrication of leaden bullets, and 
there can be no doubt that, if duly notified to the con- 
tractors for the supply of iron shot, mechanical skill 
and ingenuity would discover some mode, by the em- 
ployment of wrought iron,® of providing more perfect 


® A proposition, emanating from an officer of the Hoyal Engineers (Captain 
Syiiimoiis), of great acquirements and intelligence, and much experience in 
the manufacture of wrought- iron girders and other heaTj articles, has recently 
been made for fabricating guns of wrought iron, which, with equal powers of 
resistance to guns of cast iron, xnay be much lighter, and more capable of 
resisting the explosion of the charge. The reader will perceive by the Note, 
Art. 211, that Mr. Daniel Treadwell, of the United States, constructed a 
32 -pounder sea-service gun, in great part of pieces of wrought iron welded 
together, and compressed by a hydrostatic machine of great power, the whole 
iiias.s formed into a gun by turning and boring — therefore this is not a new 
projiosition, so far as material is concerned ; but it is anticipated that the 
means recently discovered for welding and consolidating bars of wrought iron 
into uniform masses will allow of a gun being produced of that material, 
sufficiently sound and tenacious to withstand the action of repeated discharges 
of shot by the agency of gunpowder. 

^ AVith respect to shot, it may be stated that a manufacturer of great expe- 
rience is now prepared to make shot of wrought iron for experiment. These 
will not be so ajit to split or break as shot of cast iron; they may also be 
made more spherical, and perfectly homogeneous : it is, therefore, extremely 
desirable that experiments should be instituted to try that important propo- 
sition. Wrought-iron shot may be more liable to rust and corrode timn cast- 
iron ; but by proper precautions this may be prevented. If heated to a 
certain temperature, and then jilunged into a vessel containing pitch, a very 
enduring lacker will be formed. 

In a letter from Messrs. Fox, Henderson, and Co., addressed to Captain 
Symmons, it is stated that a wrought-iron , shot 6.2 inches diameter would 
weigh 34.24 lbs., and one 6.3 inches diameter would weigh 35.92 lbs. Cast- . 
iron shot of .those diameters weigh, respectiTely^ .3J.89 lbs. and 33.46 lbs. 

m2 
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slxot, as well in figure as in density. The process by 
which this may be effected will no doubt render the 
shot much more costly, and, if it were necessary for 
general service, the expense would prove a fatal ob- 
jection to the suggestion, but this is not required. 
Ordinary shot, however imperfect in these respects, are 
sufficient at distances and under circumstances which do 
not require a high degree of perfectibility. But when 
a successful result may depend upon the effect of one 
or two rounds— suppose from the pivot-gun of a large 
steamer, which may have just attained a favourable 
position, not likely soon to be regained, if the effect 
of its shot should fail— economy in expense beconies 
the worst of prodigality. It is now proved, beyond all 
doubt, that perfect concentricity is indispensable to 
accuracy in the 'flight of spherical projectiles ; and no 
expense, therefore, should be spared in providing at 
least a few correct shot for such occasions.”' 

, 188. On analyzing the experiments both at Ports- 
mouth and Shoebury Ness, it appears that the flight 
of the ordinary solid shot was the most true, the lateral 
deflections being frequently but one half, sometimes one 
third or one fourth only, of the deflections of the ex- 
centric shot ; that these last deflections were always 
in the direction in which the centres of gravity of tlie 
shot were placed in the gun and that the increases or 
diminutions of range caused by the vertical deviations 


Also that the price of 200 wrought-iron shot weighing 35 lbs. each (in all 
3.12 tons) would be (5s. 5|c?. each) 64/. 12s, If the shot were galvanized, the 
additional cost would be (Is. Z^d. each) 13/. 2s. Hence the total cost of 200 
wrought-iron shot 6.2 in. diameter, galvanized, would be 67/. 14s. 

* It is rather singular that the French, while professing to attach great 
importance to the perfect sphericity and concentricity of projectiles, as being 
essential to their steadiness of flight and accuracy of piuctice, should, in their 
recent formations, have departed from the principle. It being found that the 
windage of the canons-obusiers was not sufficient to admit such shells as were 
strapped by slips of metal to the wooden bottom ; in order to remedy this 
inconvenience they diminished the equatorial diameters of the shells by 
0.5 millim. (.019 inch), extending the reduction over a zone about 32 millim. 
(1.26 inch) broad. They have thus brought the shell to the form of a 
spheroid, and have, thereby, entirely destroyed the good qualities above 
mentioned. 

^ There is one exceptional case only in the whole of the trials. 
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were produced, respectively, as tlie centres of gravity 
of the shot were placed upwards or downwards. It 
appears also that the lateral deviations, though, in 
general, constant in direction, were very variable in 
amount. In the experiments carried on at Shoebury 
Ness, on the 9th of October, 1850, the vertical deviation 
of a 32-pounder shot, with a charge of 10 lbs. and an 
elevation of 2|°, produced an increase of range equal 
to above 400 yards. And, on the following day, the 
vertical deviation of a 68-pounder shot from an 8-inch 
gun of 65 cwt., with a charge of 10 lbs. and an ele- 
vation of 5°, produced an increase of range nearly equal 
to 760 yards. There can be no doubt, therefore, that 
from a 68-pounder gun of 95 cwt., with a full service 
charge, and an elevation of 15° or 20°, a range may be 
obtained, which, under certain circumstances, may be of 
very great importance to the naval service of this country. 

In compliance with the recommendation of the author, 
as above stated (Art. 186), four guns of 112 cwt., 
mounted on carriages which admit of elevating the 
gun up to 32° inclusive, were prepared as proposed by 
Captain (Rear-Admiral) Chads, and the experiments 
were I’esumed at Shoebury Ness in July, 1851. 

The shells were made excentrie by being east with a 
solid segment, a, weighing 4 lbs., of the interior sphere, 
left in the shell (fig. 12), by which the weight of the 
shell was increased to 91 lbs.- The figure shows the 
position of the excentrie shell as placed in the gun with 
the centre of gravity upwmrds, for the purpose of deter- 
mining the longitudinal deflection, or increase of range, 
thence arising. 

Fig. 12. 
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■Result of Comtabative Tbials from 10-inoli Guns of 112 mri., lOJ feet in 
length, with Bxcentric and Concentric Hollow Shot of 91 lbs. and 87 lbs. 
respectively, and 16 lbs. Charges of Powder, taken at Shoebury Ness, in 
the year 1851. 



. 



Increase of 

1 



' ’ Ele- 

IsTatuxe of Profectile. 

Eanges. 

Range 

obtained with 

j .Deflections 

Times of 
Flight. 

vation. 



Concentric 







Shell. 

to Bight. 

to Left. 


o 



Yards. 

Yards. 

Yards. 

Yards. 


9 

f Excentric 


1192 

. . 

If 

5^^ 

CO 

3a 


\ Concentrie 




Not taken. 

d 

} Excentric 


1830 

} { 

9| 

9| 

6|« 


1 Concentric 


1695 

9 

lOf 


6 

/Excentric 


2485 

. . 

6 

18l 

9J5 

(Concentric 




i Not taken. ■ 

8 

/Excentric 

(Concentric 


3024 

2465 

1 559 1 

48| 

25| 

61 

13 

12|§ 

10 

(Excentric 


3472 


231 

50 


(Concentric 




Not taken. 

12 

/Excentric 


3805 

i { 

37 

116 

16|| 

( Concentric 


3184 

72J 

54 

isi 

16 . 

/Excentric 

(Concentric 


4558 

3709 

1 749 1 

210 

30 

145§ 

89 

21i 

1511 

20 . 

/Excentric 

(Concentric 


5076 

4137 

} 939 { 

87| 

157 

1051 

109 

25fi 

19.i§ 

■ 24 ■ 

/Excentric 


5311 

( 706 1 

162 

255 

28|S 

(Concentric 


4605 

45 

280 

24,% 

28 ■ 

/Excentric 


6566 

} { 

185 

221 

m 

2415 

t 

28^5 

(Concentric 


4650 

89 

198 

32 

/Excentric 


5536 

o 

<D 

361 

139 

(Concentric 


4866 

321 

298 


It appears from the preceding Table, that the ex- 
centric shell reached its greatest power of range at 28°, 
whilst that of the concentric shell continued to gain up 
to 32°; it remains to be seen whether at higher eleva- 
tions the concentric shell would gain upon or overtake 
the other. 

. The deflections with both projectiles at these high 
elevations were very great, hut those of the excentric 
cannot he said to have been in every case greater than 
those with the concentric shell; seeing that at 12° and 
20° it was the reverse, and at 32°, whilst the deflection 
to the right was nearly equal, that to the left was more 
than t-wice as much with the concentric as wnth the 
excentric projectile. 

In these experiments both the excentric shells and 
hollow shot were occasionally found to be cracked when 
recovered after firing. In prosecuting these experi- 
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ments it may therefore "be .necessary to increase the 
thickness of metal in both these projectiles. The in- 
crease of weight thus rendered necessaiy, the charge 
remaining the same, will reduce somewhat the initial 
velocity : in some cases it may increase, in others di- 
minish the range (Arts. 238, 243) ; but the projectile 
will be enabled the better, to overcome the resistance 
of the air, and though the striking velocity may be 
less, the momentum, and consequently the penetrating 
power, which varies with the density of the projectile 
(Art. 79), will be greater, than that of the lighter shell. 

It is very important that these experiments should 
be carried out to their utmost practical extent with 
shells made still more excentric, by increasing the 
vreight of the solid segment a, fig. 12, left in the shell, 
not only with the 10-inch guns, but, as recommended 
by the author in his letter of the 5th September, 1850, 
addressed to the Master-General of the Ordnance, with 
the 68-pounder guns of 95 cwt., from which it may be 
expected that useful results may likewise be obtained. 

It must, however, be remarked, that firing at these 
high elevations partakes so much of the conditions of 
vertical shell firing as to be liable to all the uncer- 
tainties of that practice vuth ordinary projectiles (Art. 
260), and is such that there would be little probability 
of hitting a ship or battery ; but in shelling fortresses, 
arsenals, crowded roadsteads, or any extensive space, 
these extreme ranges might be very serviceable. 

The season being then too for advanced to prosecute 
the experiments with excentric shot and shells ; it 
being, moreover, necessary that excentric shells should 
be cast on purpose, and that there should be provided 
a carriage which might admit of high elevations as well 
as resist the shock of a discharge with the maximum 
service-quantity of powder, those experiments were 
unavoidably deferred. 

In June, 1852, experiments were resumed at Shoe- 
bury Ness with a 10-inch gun, of 116 cwt., carrying 
an excentric shell of 100 lbs., and the following is an 
abstract of the results. 
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Charge 16 Ihs., Elevation 28®, 

Charge 16 lbs., Elevation 32®. 

■ 1 

Yards. 


Yards. 

■ ■ 

Mean range in 10 rounds . . . i 

5342 

Mean range in 23 rounds . . 

5675 

Greatest range 

5473 

Greatest range . . ... 

1 5860 

Mean deflection, right 

334 

Mean deflection, right . . . 

1 107 

„ left , . 

380 

„ left. . . . 

■■ 284. 


It is deserving of remark tliat, after the greatest range 
(5860 yards) had been obtained, at the next discharge 
the gun burst. This was at the 54th round. 

In December of the same year further experiments 
were carried on at the same place with a 68-pounder 
gun of 95 cwt. and a charge of 12 lbs. 


Nature of Projectile. 


Mean Deflection. 


Elevation 24® 



(Shell fitted with Moorsom’s P^^g®)|Greate^t^^^ 

(Ditto with Moorsom’s fuzes) . Mean Range 
(Ditto with wooden plugs) * . Mean Range 

Elevation '26® 

(Hollow shot) , . , , , Mean Range 

(Shell fitted with Moorsom’s plugs) Mean Range 

(Mean Range 
\ Greatest 


(Shell with plug cut off) 

(Shell with wooden plug) 
(Shell With wooden fuze) 


Mean Range 
Mean Range 


Yards. 

: 5744 
6500 
6297 
5470 
5687 
4637 

5368 

5415 

5767 

6000 

4950 

6300 


Yards, 


1 10 5 right, 9 left. 

40 right, 125 left. 
250 right, 350 left, 

95 right. 

73 right, 33 left. 

|l22 left. 

200 left. 


All tlie results above stated prove decisively the cor- 
rectness of the deductions from theory, and of the 
practical maxim that errors in sphericity and homo- 
geneity in a shot are causes of its deviation from a 
correct path ; and it follows that spherical and homo- 
geneous projectiles, being the most simple, and quite 
indifferent to the position in which they are placed in the 
gun and rolled home, as well as to that in which they 
pass through the atmosphere, are decidedly to he pre- 
ferred to the others. 

In ricochet firing, whether the rebounds take- place 
from water, as in the experiments made on hoard the 
“Excellent,” or on land, as in those carried on at 
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Slioebury ISTess, the shot when revolving on a vertical 
axis, instead of making a straightforward graze, suffered 
deflections which were invariably towards the same side 
of the line of fire as the centre of gravity ; and at 
ever}' graze up to the fourth a new deflection took 
place. (See Art. 184.) 

189. Excentric as well as irregular shot can only he 
made to describe undeflected curves by having rotations 
on their axes, on the rifle principle, by which the 
tendencies to deviate naay be compensated ; and from 
all that has been above adduced it may be unhesitatingly 
asserted that the employment of shot, purposely rendered 
excentric, can only exaggerate the errors occasioned by 
the imperfections in the sphericity and homogeneity of 
ordinary spherical shot. Could these conditions be prac- 
tically fulfilled, no deviations could take place, except 
from causes quite independent of figure and centreing; 
but the expectation of producing corrections by increas- 
ing the causes of error must for ever be vain and de- 
lusive. When, however, mere extent of range is con- 
templated, that important object may be gained by 
excentric i^rojectiles, since the recent experiments, con- 
currently with theory, show that if the centre of gravity 
is placed directly above the centre of figure the range 
is greatly increased. 

The results of these very curious and instructive 
experiments fully explain the extraordinary anomalies, 
as they have heretofore been considered, in length of 
range and in the lateral deviations : these have been 
attributed to changes in the state of the air, or the 
direction of the wind, to differences in the strength of 
the gunpowder, and to inequalities in the degrees of 
vdndage. All these causes are, no doubt, productive of 
errors in practice, but it is now clear that those errors 
are chiefly occasioned by the excentricity and non- 
homogeneity of the shot and the accidental positions 
of the centre of gravity of the projectile with respect to 
the axis of the bore. The whole of these experiments 
furnish decisive proof of the necessily of paying the 
most scrupulous attention to the figure, and. homogeneity 
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the axes, was 0.27 inch : the shot, of which a section 
perpendicular to the axis was elliptical, was hollow, its 
form cylindro-conoidal, and it weighed 75 lbs. An 
elliptical piece of felt, rather larger than the base of the 
projectile, was fixed to that base, with a plate of iron of 
the like form, but smaller, below it. This felt performed 
the office of the patch in the ordinary rifle, and it had 
the effect of taking away the windage without creating 
much friction.® 

The folloYdng Table contains the results of the expe- 
riments referred to : — - 


i 

Eonnds. j Charge in lbs. 

Remarks, 

1st ) 
2nd i 
3rd J 
4th ] 
5th [ 
6th f 
7th J 

10 

’ { 

The shell broke on leaying the gun. 

The shell ranged 800 or 900 yards. 

The shell broke on leaving the gun. 

The shell, which was of wrought iron, broke. 
The shell, which was of cast iron, broke, 


No loaded shells were tried. 

It will thus be perceived that all the shells broke in, 
or on leaving the gun, except that used in the fourth 
round. The others were all blown to atoms, as if they 
had been large iron canisters for holding powder, in- 
stead of being designed for projectiles. That round 
alone afforded the means of forming an opinion con- 
cerning the efficiency of the inventor’s method of pro- 
ducing rotation : the shell came out of the gun entire, 
but it wabbled on to the distance of 800 or 900 yards, 
in a manner which seemed to preclude the expectation 
that any useful effect would be obtained from this nature 
of ordnance with shells or hollow shot. If solid shot, or 
shells so strong as not to break, be used with the maxi- 
mum charge of 16 lbs., it would probably be a severe 
trial for the gun. 

In -December, 1852, some further experiments were 
carried on at the same place, with a 68-pounder gim of 


* It will be seen in Art. 206 that, in the United States, shot have been 
enveloped in felt in order to prevent the abrasion of the bores of the guns. 
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yards. All tire rounds were fired at the same elevation, 
3^ degrees. The superiority of the spherical projectiles is 
in this case manifest ; though it is said that the conoidal 
shot went forward like an arrow, with its point in &ont. 

The experiments were resumed January 15th, 1849, 
when Captain Thistle’s conoidal shells, projected from a 
32-pounder gun, were compared with spherical shells 
weighing 48 lbs., projected from an 8-inch gun as 
before. The charges were one-twelfth of the weights 
of the respective shells, and the elevations were 3 
degrees. At the first round Captain Thistle’s shell 
ranged 1155 yards, and entered the butt after ricochet- 
ing on the ground ; and, at the next, the spherical 
shell ranged 1010 yards. At the third round Captain 
Thistle’s shell ranged 1000 yards, but, on this occasion, 
instead of going straight forward, it turned over several 
times in its flight. 

192. In March, 1849, Dr. Minesinger, an American, 
exhibited at Woolwich a spherical ball (23 to the lb.), 
having attached to it a four-grooved tail resembling the 
fii'st screw-propellers with four leaves. The ball was 
fired from a gun 5 feet 7 inches long, with a percussion- 
lock. The gun contained at the breech a space for a 
chamber (an old construction), and five of these cham- 
bers, each 3 inches long, being previously loaded, might 
be successively introduced in the barrel, no ramrod 
being necessary. Each chamber has a projecting nipple, 
on which is a percussion-cap. The grooved tail of the 
ball is placed next to the charge, and 20 rounds may 
be fired in a minute. 

Dr. Minesinger exhibited also an oblong 
shot or shell (fig. 13) for a 32-pounder gun, 
with a four-grooved tail similar to that of 
the musket bullet ; it weighed 46 lbs. ; when 
used as a shell it is cast hollow, and has a 
copper cap placed on the end. Neither of 
these projectiles was found to answer the 
proposed purpose. Dr. M.’s shot were 
from a British 32-pounder of 56 
a charge of 10 lbs., and were 
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mferior tq tlie service balls used vdtli that nature of 
ordnance. 

193. The bombardriient of a fortified place is more 
destructive to the non-combating inhabitants, generally 
very numerous, than to the defenders of the works, 
who, when not on duty, are lodged in shell-proof 
barracks, and produces less effect upon the military 
w'orks than upon the dwellings of the citizens. In fact, 
the object of the bombardment is to compel the garrison 
to surrender, not by the injury which it may sustain, 
but by the slaughter and misery inflicted on the un- 
offending inhabitants ; and no retrospect can be more 
afflicting than that wliich intrudes on the mind of one 
who, like the author, has witnessed the horrors of a 
bombardment. 

When the very existence of a nation is menaced, 
when, consequently, self-defence, active as well as passive, 
is a paramount consideration, the infliction of the greatest 
possible injury on the aggressor, by any means what- 
ever, becomes justifiable ; but, in a war of policy, which 
should be directed rather against the cHef of a state 
and his forces than against his subjects, a measure, the 
dreadful consequences of which fall upon these alone, 
must inevitably engender among them feelings of bitter 
animosity against the nation by which they have been 
so cruelly outraged. 

194. But, if it be determined that a place, whether 
it be an inland fortress or a naval arsenal, shall be 
bombarded, the ordnance used should be of large calibre, 
and mortars should be employed rather than howitzers. 
When the object is to crush buildings or destroy ship- 
ping, bomb-shells, fired at considerable angles of eleva- 
tion, should be used, in order that the momentum ac- 
quired in their descent may be sufficient to penetrate 
magazines or casemates down to the foundations, and 
there exploding, set fire to the buildings and create 
havoc and disorder among the troops ; or should they 
fall on ships, either pierce through and sink them, or, 
by exploding, blow them up. Neither percussion nor 
concussion shells, fired at comparatively small elevations, 


Part H. THEOEY AND PBAOTICE OP GUNNEET. 175 

serve tliis purpose ; and it may be doubted 'wlietber 
any time fuzes can withstand the shock of the charge 
which must be used in firing excentric shells (Art. 
188) from a 68-pounder gun, or a 10-ineh shell-gun, 
to obtain a range of 5000 or 6000 yards. But it is 
known that the fuze of a 13-inch shell will resist the 
shock produced by the explosion of 20 lbs. of powder in 
a sea-service mortar, and the fuze of a 10-inch shell will 
resist the shock produced by 10 lbs. of powder. The 
effect of the recoil of a 10-inch shell-gun downwards on 
the deck of a steamer, severely damages the vessel by 
straining it in every joint ; but no distress is caused by 
the discharge of a 13-inch shell in a mortar-ship, in 
which the ordnance is placed on a solid mass of material 
resting on the bottom of the vessel.* 

195. For the bombardment of a naval arsenal, the 
13-inch mortar is a most valuable piece of ordnance ; 
and, as its transport by sea is neither so difficult nor so 
costly as by land, the considerations which prevent, or 
impede to a great extent the employment of these, and 
of lO-inch mortars, in the land-service, are not suffi- 
ciently cogent to warrant the disuse of such ordnance 
in naval expeditions. It appears to the author that a 
large fleet fitted out specially for the purpose of bom- 
bardment, should be provided with a certain number of 
bomb-ships. These are very inexpensively furnished, 
dra\v little water, and may be towed to their fighting 


Tlie ranpics of tlie 13-incli and 10 -inch sea-service mortars differ very little 
from each otlier, the former being 4200 yai’ds, and the latter 4000 yards, the 
elevations in both cases being 4 5 ilegi;ees. (Table XXTII., Appendix I).) The 
weight of a 13-mch mortar is 101 cwt., that of a 1 0-inch gim 80 cwt., an#of 
a 68-pr. gnn 95 cwt. The weight, of a 13-mch shell, empty, is 190 Ihs., and 
that of its hiirstinor powder 0 ihs. 12 oz.; the weight of a lO-inch sliell, empty, 
is 85 lbs., and that of its bursting powder 2 lbs. 12 oz. Lastly,, tlie weight of 
an 8-inch shell, empty, is 41 lbs., and that of its bursting powder 1 lb. 14 oz. 
(ArtlUerisfs MamtaL) The practice of these large shells, from their com- 
paratively small initial velocities, with respect to range, time of flight, and 
velocity in the curve, may be determined with tolerable precision from the 
parabolic theory. (8ee Art. 45, Kote.) A range of 4000 yards, or about 
2| miles, is quite adequate to the bombardment of any arsenal, with its 
magazines, barracks, dock-yards, and basins : these could scarcely be missed 
at every discharge, and a few 13-mch shells would suffice to crush the 
bmidings and destroy the shipping, . ' . ■ „ ' 
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positions by small steam-tugs : an officer and a few 
marine artillerymen suffice, for tbe service of the mor- 
tal's : tliey are also small objects for the enemy to fire 
at ; and, if destroyed, there is comparatively little loss, 
in value, and small risk of life. Seven bomb-ships 
were attached to the Baltic fleet in 1801, and, from 
these, at the time of forcing the passage of the Sound, 
shells were thrown into Cronenberg with considerable 
■effect, while the fleet sustained no injury whatever from 
the enemy’s guns. Admiral Nelson made use of those 
bomb-ships at the battle of Copenhagen; and. to this 
bombarding power was greatly indebted in bringing 
those very critical oj)erations to a successful termination. 
In the British naval service, though bomb-ships no 
longer exist, 13-inch and 10-inch sea-service mortars are 
retained (see Table XYII., Appendix D) : from this it 
appears that horizontal or howitzer shells, fired from 
the pivot guns of steam frigates, are supposed to be 
efficient substitutes for mortars in bombardments of 
fortresses and naval arsenals : but this is not so ; and 
therefore to employ large and costly steam ships in this 
way, is to incur a risk of very great loss in property and 
life, without the power of accomplishing the peculiar 
conditions required in bombardments, and which mortar 
shells can so much more effectually fulfil. (See the 
preceding article.) 

The bombardments by the French of St. Juan d’Ulloa, 
in 1838, and of Yera Cruz, in 1839, prove sufficiently 
that our neighbours have not abandoned the use of sea- 
service mortars ; and, from the Aide Memoire Navcde 
we learn that such mortars are considered indispensable 
fdf bombardments. The French possess several mortar- 
ships (bombardes), as “La Dore,” “L’ Acheron,” “Le 
Y esuve,” “ Le Cy elope,” &c., each carrying two mortars 
and complements of 500 shells. 

The following Table gives the ranges, deflections, &c. 
of a 12-inch French sea-service mortar ; and to these are 
added the number of shells in every hundred fired, 
which, in expeiiment with different mortars, fell within 
rectangular areas of various magnitudes. 
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Mean Deviation. 


Mean Deviation. 


liw. 

1 

oz. 

1-6 

Yards. 

279 

CO 

Yds. 

5 

It. 

1 

Yds. 

8 

It. 

2 

IDS. 

1 

oz. 

15.7 

2 

3.2 

601 

10.6 

10 

3 

16 

1 

2 

5.8 

3 

4.8 

984 

13.5 

16 

1 

24 

0 

2 

10.7 

4 

6.4 

1333 

15.8 

21 

2 

32 

2 

2 

15.4 

5 

■•8. 

1651 

17.85 

27 

1 

40 

1 

3 

5. 

0 

9.6 

1924 

19.53 

32 

2 

50 

0 

3 

9.6 

7 

11.2 

2191 

20.65 

38 

0 

59 

0 

4 

0. 

8 

12.8 

2458 

22.55 

43 

2 

67 

■ 2 

4 

5.1 

9 

14.4 

2694 

23.6 

49 

0 

75 

1 

4 

11.2 

11 

0. 

2909 

24.4 

54 

1 

84 

0 

5 

1.1 

12 

1.8 

3113 

25.1 

58 

2 

91 

2 

5 

7.2 

13 

4. 

3271 

25. G 

62 

0 

99 

0 

5 

14.2 

11 

5.3 

3405 

26.15 

65 

1 

105 

2 

6 

5.3 

15 

7. 

3497 

26.6 

68 

2 

111 

0 

6 

12.3 

16 

8.6 

3589 

27.03 

73 

0 

116 

2 

7 

3*4 

17 

10.4 

3671 

27.47 

74 

0 

120 

0 

7 

10.4 

IS 

12. 

3744 

27.85 

75 

1 

124 

1 

8 

1.9 

19 

13.6 

3817 

28.22 

76 

1 

127 

1 

8 

9. 

20 

15.4 

‘ 3889 

28.6 

77 

1 

129 

2 

9 

1. 

22 

1. 

3961 

28.92 

78 

1 

132 

0 

9 

8.8 

23 

2.6 

4026 

29.23 

79 

2 

134 

0 

10 

1.2 

24 

4.2 

4091 

29.53 

80 

2 

136 

1 

10 

10. 

25 

5.9 

4151 

29.8 

81 

2 

137 

1 

11 

3.4 

26 

7.6 

4211 

30.05 

83 

0 

139 

1 

11 

12. 

27 

9.2 

4267 

30.3 

, 84 

0 

140 

2 

12 

5.1 

28 

10.7 

4316 

30.6 

85 

0 

141 

2 

13 

3.8 

29 

12.4 

4349 

30.65 

86 

0 

142 

2 

14 

2.9 

30 

14.1 

4360 

30.75 

87 

1 

144 

0 

15 

•< A 

3.9 

H f\ tr 
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Tile arrangement of this Table is the same as jg 3^3 g 
In the AMe Memoire d^Artillerie Namle, from 
which it was taken;' the intention being that the 
Charge®, lianges, &c,, for which the time of 
Flight is given, may be easily distinguished from 25 IS. 
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545 

Yds. 
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654 
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17 
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763 
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1 
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2 

29 

1 

1308 

20 
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31 

2 

1417 

21 

2 

35 

0 

1526 

24 
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38 
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1635 

26 

0 

41 

1 

1744 

28 

1 

44 

2 

1853 

30 

2 

48 

0 
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32 

2 

51 

1 

2071 

35 
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54 

2 

2180 

37 
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57 

2 

2289 

40 

1 

62 

0 

2398 

42 

1 

65 

1 

2507 

44 

2 

68 

2 

2616 

47 

0 

73 

0 

2725 

50 

0 

76 

1 

2834 

52 

1 

79 

2 

2943 

54 

1 

85 

0 

3052 

56 

2 

89* 

1 

3161 

59 

0 

93 

2 

3270 

62 
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99 

1 

3379 

64 

1 

103 

,2 

3488 

67 

2 

111 
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3597 

71 

0 
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2 

3706 

74 
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3924 
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134 
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81 

2 

137 

1 

4251 

84 
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Table of Practice with a Mortar, Scg,— continued. 


Kumber per cent, of Shells which struck the Ground within— 


1 , A Eectangle of indefinite length in the direction of the 
Line of Fire, and whose Breadth was, in Yards, 



2 

5i 

11 

22 

33 

44 

54 . 

65 

87 

Mortar of 32 c. (12-| In.) pointed at> 

24. 

35.5 

53.5 

74. 

86.5 

93. 

96 . : 

98. 

99.5 

an object distant 654 yards . . J 

Mortar^of 32 c. and 27 c. at 654 yards'! 
(12J in. and 10| in.) . . . * / 

17.5 

26. 1 

40. 

60. 

:72.5 

84.5 

91. 5i 

96. 

99. 

Mortar of 27 c. (8J in.) at 654 yards 

13. 

20. 

30.5 

48. 

62. 

75. 

84.5 

91 .4 

96.5 

Mortar of 15 c. (6 in.) at 327 yards , 
Ditto ditto at 654 yards . j 

11. 

27. 

50. 

80.5 

95. 

99. 

100. 

100. 

100. 


2 . A Square whose Side was, in Yards, 



2 

H 

11 

1 22 

' 33 

44 

54 

65 

87 

109 

Mortfir of 32 c. (12^ in.) pointed atl 
an object distant 654 yards . . J 

0.72 

\ 

1.95 

i 

5.78 

15,8 

27.1 

39.5 

50.4 

60.3^ 

72.6 

80. 

Mortar of 32 c. and 27 c. at 654 yards) 
(12| in. and 10^ in.) . . . .J 

0.53 

1.43 

4.32 

12.8 

22.7 

35.9 

48.1 

59.0' 

72.3 

80. 

Mortar of 27 c. (Sj in.) at 654 yards. 
Mortar of 15 c. (6 in.) at 327 yards . 

0.33 

0.9 

2.53 

! 

7.7 

15.1 

24.4 

34.2 

44.3 

59.8 

71.5 

Ditto ditto at 654 yards . 

o*.ii 

0*.68 

2.56 

i6*.3 

21 A 

34! 9 

48*. 

62 is 

85 *.3 

100! 


196. It might have been foreseen that numerous 
gun-hoats would he required to act with the naval force 
sent to the Baltic sea, as no expedition intended to act 
in shallow waters was ever undertaken without being 
accompanied by such craft. Numerous gun-hoats, each 
armed with a powerful gun, formed part of the equip- 
ment for the naval force sent to Walcheren in 1809, and 
were found extremely nseful, on all occasions, in shallow 
inland waters. The day after the landing of the troops, 
a gallant and efficient attack was made by those boats 
on the fort of Ter Veer, then invested on the land 
side, which ended in the place being taken. 

After the action at Copenhagen, in 1807, the Danes 
lost nearly all their line-of-battle ships and frigates, hut 
they still possessed some stout brigs of war, and a great 
number of well-armed gun-boats ; and during the calms 
which frequently prevail in the Danish waters, the 
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latter were particularly destructive to tlie British 
cruisers and convoys. 

On the 4th of June, 1808, during a calm in the Great 
Belt, the “ Tickler” gun-brig, commanded hy Lieutenant 
Skinner, was attacked by 4 Danish gun-boats, and after 
a conflict of four hours, in which the commander was 
killed, she w^as obliged to surrender. A few days after- 
guards, the bomb-vessel “ Thunderer,” Captain Caulfield, 
and the gun-brig “ Turbulent,” Lieutenant Wood, with 
a convoy of 70 vessels, were attacked by 25 Danish 
gun-boats, when the “Turbulent” was captured, with 
10 or 12 of the merchant-ships : and on the 2nd of 
August, the gun-brig “ Tigress,” Lieutenant Greens- 
wood, was taken by 1 6 Danish gun- vessels. On the 
25th of October, in the same year, the British 64-gun 
ship “Africa,” with a homewwd-bound convoy of 137 
sail, was attacked by a Danish flotilla, consisting of 25 
large gun and mortar-boats, and 7 armed larmches ; 
nearly all the convoy escaped, but the “ Africa” was 
severely damaged; and, had the daylight continued 
two hours longer, she must have surrendered or simk. 
—James's Naval History, vol. v. pp. 74-76. 

On the 7th of July, 1809, a British squadron of 4 
ships, under Captain Thomas Byam Martin, w'-hile 
cruising off the coast of Finland, discovered a Russian 
flotilla of 8 gun-boats, and a fleet of merchant vessels, at 
anchor under Porcoln Point. The position which these 
had taken was one of extraordinary strength, being 
between two rocks, which served as covers to their 
wings, and from whence a destructive fire of grape 
could be poured upon any boats that should approach 
them. Notwithstanding this, the boats of the ships, 
17 in number, advanced close up to the gun -vessels 
without firing a musket, and, boarding them, carried 
all before them : 6 of the vessels were taken, 1 sunk, 
and 1 escaped; 12 merchant- vessels also, laden with 
powder and provisions for the Russian army, were 
taken. On the 25th of the same month, 17 boats 
from a British squadron, under Captain Dudley Pater, 
attacked 4 Russian gun-boais, and, after a sanguinaiy 
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contest, succeeded in capturing 3 of ihem.—Ihid, pp 
180-182. 

The Russians have now in the Baltic numerous gun- 
boats, which, keeping in comparatively shallow water, 
among the island, where no large ship can approach 
them, are ready at every moment to issue forth and 
seriously annoy the most formidable fleet of line-of-battle 
ships on the coast. 
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PART III. 

OH OBDHANCB EE-BOEED, AHD NEWLY CONSTEUCTED, FOE 
THE BEITISH AND FOEEIGN NAVIES. 


I. BOEED-UP GUNS. 

197. The practice oi reaming-out guns, or boring them 
up, first took place in tbe British, service in the year 
1830, when about 800 guns, 24-pounders, 7 feet 6 inches 
long, which had been made according to the construc- 
tion recommended by Sir William Congreve, and about 
as many more guns, also 24-pounders, of Sir Thomas 
Blomefield’s construction, were bored up to 32-pounders 
for the navy. (See Table XYII., Appendix D.) The 
practice was afterwards extended to iron guns of all 
natures, from the 9-pounder to the 32-pounder inclusive, 
by enlarging the bore of each to the next, and, in some 
cases, to the second higher calibre, and leaving reduced 
Avindages.® This may be considered as a temporary 
expedient to increase the weight of metal projected from 
such guns as were then on hand in this country, at a 
time when the advantages of large ealibred ordnance 
were not absolutely decided on, and when the Govern- 
ment was not prepared to sanction the expense of 
casting new guns for projecting the heavier natures 
of shot or shells. But now that the vast advantages 
of heavy shot are well understood, and that France, the 
United States, and other countries have determined on 
arming their ships with new, long and powerful ord- 

® Tlie French, on the recommendation of General Paixhans, had previously 
decided to bore up their long guns to the next greatest calibre ; but all guns 
so treated have been suxierseded in their naval service by new guns and 

caiiOM-^buslew. 


182 


NAVAL GUNNERY. 


Pam III. 


nance, tlie time is come in wliicli the half measure, as 
it may he called, should he abandoned ; that the bored- 
up gams in the service, with such exceptions as will he 
mentioned presently, should he superseded, and that 
good and efficient guns should be provided of calibres 
equal to those to which the bored-up guns were enlarged. 
By such a measure only can it he expected that in a 
future war our ships should be able to contend pccess- 
fully with those of nations which have adopted in their 
navies the most approved natures of ordnance. 

198. The great advantage arising from the reduction 
in the windage, together with the increase in the weight 
of metal projected, procured immediately for the bored- 
up guns a certain degree of consideration, which, it is 
to be apprehended, has caused the imperfections arising 
from the diminution of the quantity of metal in the 
gun itself to he overlooked. The reduced windage 
indeed permits, in some respects, equal effects to be 
produced with lower charges of powder than were used 
with the original gun. For instance : the old 24- 
pounder gun, whose windage was . 211 , when bored up 
to a 32-pormder, with a "windage equal to .123, and 
charged "with 7-|- lbs. of powder, would, with rather 
higher elevations, propel its shot as far as the gun 
in its original state with its usual charge of 8 lbs. The 
initial velocities would be the same (about 1600 feet 
per second), and the force with which the shot would 
penetrate into any material wmuld be, at all practicable 
distances, in favour of the bored-up gun. Again, if the 
latter were charged "with 65 - lbs. of powder, by which 
an initial velocity equal to 1490 feet per second ivould 
be produced, it would be found that the force of pene- 
tration is at first greatest in the original 24-pounder 
gun, with the charge of 8 lbs. ; at the distance of about 
400 yards from the object the penetrating forces become 
equal ; and at all greater distances, the penetrating force 
of the larger shot of the bored-up gun is the greatest.® 

It is to be regretted that, when the old guns were bored up to a higher 
calibre, measures were not taken to introduce uniformity in the quantity of 
windage, and that great anomalies in this respect were allowed to subsist. 
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199. It is not, however, from a comparison of the 
effects produced by the bored-np guns with those pro- 
duced by the gun in its original state, that the relative 
values of the former, and of a gun equal in calibre but 
of more perfect construction, are to be determined. The 
advantages with respect to the power of penetration, 
which appear to be so much in favour of the bored-up 
gun, are perhaps more than counterbalanced by the 
defect arising from the diminution of the weight of 
metal in the gun, by which its recoil is rendered con- 
siderably greater than that of a gun of equal calibre 
and of the original formation. This circumstance, be- 
sides producing greater strain on the carriage, renders 
the gun more unsteady, and the practice, in conse- 
quence, more uncertain. If, in order to diminish the 
recoil, smaller charges of powder be employed, the 
penetrating power of the shot will be diminished in 
a corresponding degree. 

200. Captain Simmons, in his “ Discussion on the 
Present Armament of the Navy,” has calculated a Table 
(page 18), in which are shown the relative penetrating 
powers of a 24-pounder gun, and the same gun reamed 
out to a 32-pounder, the charge of the latter being di- 
minished so far that the initial velocities are proportional 
to the weights of the guns with their carriages ; when, 
consequently, the recoils or strains are rendered equal to 
one another. In this state the penetrating force of the 
bored-up gun falls even below that of the original 
24-pounder, till the distance of the shot from the gun 
is about 3000 yards ; but at such a distance as this, the 
elevation of the gun being necessarily high, the practice 
must be extremely uncertain. It is thus of the utmost 
importance, as well with respect to the extent and 


Tlitis tlie diameter of the hore of the old 32"j.K)uiider weighing 56 cwt., and of 
those weighing from 48 to 50 cwt., is 6.41 inches, while Congreve’s and 
Biomefield’s 24“i.>ounders of 39, 40, and 41 cwt. were bored up (as 32- 
|>ounders) to 6.35 inches ; and again, BlomefieM’s 24~pomider of 32 cwt. and 
his 18-poimder of 25 cwt. were bored up, as 32-pounders, to 6.3 inches. The 
calibre of Mr. Monk's gun (A) is 6.375 inches. Thus^ there have been intro- 
duced in the service four difterent diameters of bores for 32-pounder guns, 
wnsequently four different windages for shot of equal diameters. 
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accuracy of the range as to the penetrating power of 
the shot, that a gun should contain a certain mass of 
metal with relation to the weight of the projectile ; 
a deficiency in that mass causing the advantages of a 
diminished windage to he in a great measure lost ; the 
shaking of the piece before the projectile quits it, par- 
ticularly when high charges of powder are used, una- 
voidably producing irregularity in the initial direction 
of the shot. The perfection of a gun consists in an 
union of both qualities, steadiness and the least possible 
windage; for only by these combined can it be ren- 
dered capable of throwing shot to the greatest distance 
within battle range, with the least elevation, and, con- 
sequently, with the greatest amount of useful effect. 

201. Since the country now possesses a considerable 
number of new guns of large calibre and improved 
constructions, no reason exists for retaining bored-up 
guns as part of the armament of the British navy, 
except, perhaps, for brigs and other small vessels, or 
for private ships hired into the service. The French 
have no bored-up guns on the broadsides of their ships 
of the line or frigates;* nor are there any bored-up 


Tlie French ships are armed, or are appointed to he armed, with the fol- 
lowing natures of gun, exclusive of canon s-obusiers (the weights and dimen- 
sions are expressed in English denominations) : — 36-pounders (Fr.), length 
9 ft. 7 in., and weight 69 cwt., the weight of the shot being 43,21 lbs. ; 30- 
pounders (Fr.), No. 1, length 9 ft. 3 in., and weight 59 cwt. ; 30-pounders 
(Fr.), No. 2, length 8 ft. 6 in., and weight 49 cwt., the weight of the shot 
for both being 34 lbs. ; and 24-pounders (Fr.), length 9 ft. 4 in., and weight 
41^ cwt., the weight of the shot being 26 lbs. 10 oz. The decree of the 27tli 
of July, 1849, by which the 50-punder gun, 10 feet 2 in. long, and weighing 
84 cwt., had been ordered to he introduced into the French naval service, was 
rescinded by the commission which drew up the Enquete Parlementaire ” 
(see tom. ii. p. 405 of that work), and 30-pounder guns were ordered to be 
substituted for them ; this was done on the ground that, as the weight of the 
60-pounder is far greater than that of a SO-pounder, by the substitution of 
the lighter but very efficient ^n, vessels may be armed with a greater number 
of pieces ; and, from the circumstance, it is evident that the commission 
attached more importance to the fire of the smaller ordnance than to that of 
the heavier nature, which would, necessarily, he fewer in number. It appears 
by the proceedings of the commission of Gavre, 1848, that three other new 
pieces of ordnance have been adopted in the French naval service, 1st. A 
canon-obusier (No. 3) of 80 {Uvres)\ its charge for hollow shot being 2.5 kii. 
=5 lbs. 8 oz,, and for solid shot 2.6 kiL=5 lbs. 12 oz. : these are somewhat 
shorter than the pieces of the same nature already established. 2nd. A new 
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guns in tlie United States’ navy, except tlie 8-inch 
guns, which were bored-up from 42-pounders. All the 
guns retained in that service are either the most efficient 
of the old ordnance, or certain others whose use has not 
yet been discontinued.® A great prejudice exists in the 
ibnited States against the practice of boring-up, since 
a 42-pounder bored-up to a 64-pounder, the dianaeter 
being enlarged from 7 to 8 inches, with a charge of 
14 lbs., burst on board the “ Fulton the service charge 
was 8 lbs. 

The long 42-pounder so reamed out, and carrying a 
ball of 64 lbs., is said to afford, with a charge of 121te., 
a better range at the second graze than the gun in its 
original state (Ward, United States Navy, p. 105) ; but 
at the first graze, and at elevations not exceeding 3 
degrees, the long 42-pounder with a charge of 12 ifc., 
which the reamed-out gun could not sustain, is greatly 
superior to the other. 

Since the publication of Lieutenant Ward’s Treatise 
there have been introduced, in 1851, a new shell-gun 
8 feet 10 inches long, and weighing 63 cwt., and another 
8 feet 4 inches long, weighing 55 cwt. Besides these, 
in 1850, a new 64-pounder unchambered gun 10 feet 
8 inches long, and weighing 105 cwt., was adopted as 
a pivot-gun for vessels of all descriptions. Thus has 
been realized Lieutenant Ward’s announcement that a 
gun possessing, in the highest degree, extent of range, 
accuracy of fire and power of penetration, was being 
prepared for purposes which essentially require those 
important faculties. 


30-|>ouiider (Fr.) gun (No. 3), its charge, \vith solid shot, being 3 kil.= 
6 ibs. 10 02 . (reduced charge 2.5 kiL=5 Ihs. 8 oz.), and for hollow shot, 2 kil. 
=4 lbs, C oz. The commission ascertained the ranges of a new 60-poxinder 
gnn, with solid shot and charges of one-third of the shot’s weight : they also 
compared together the eiiects produced by this gun, the new oO-ponnder and 
the new 30-pounder guns, with respect to range, and to the ravages made by 
their shot in targets representing the sides of ships. 

® These are long 24-pouiiders, length 9 ft. 4| in., and weight 60 cwt., and 
18-pouriders, length 8 ft. and weight 38 cwt., on board of the Constellation,” 
** Macedonian,” and other ships. — TFard, p. 36. It is perhaps to be regretted 
that the long 24-pounder (length 9 ft. 6 in., and wei^t 50 c-wt.) should have 
teen dl^iartled from the British navy. 
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guns IS surely a strong argument against them ; and 
though it would be much better if all were discarded, 
it is satisfactory to find that the only bored-up guns 
which are now to be retained in the Eoyal Navy are 
the 32-pounders of 41 cwt., 40 ewt., and 39 cwt., which 
have been so converted from Blomefield s and Congreve’s 
24-pounders; and 18-pounders, which have been bored 
up from 9 and 12-pounders for the armament of sTna fr 
vessels. The 32-pounders just mentioned are ultimately 
to be replaced by the 32-pounder new gun, 8 feet long, 
and weighing 42 cwt. 

II. MONSTER GUNS. 

^ 204. In 1810, the French having caused some large 
pieces of ordnance to be cast at Seville, formed with 
them batteries at the Trocadero Point, from whence 
they threw shells into Cadiz, a distance of more than 
5000 yards. (Art. 100, Note.) In order to obtain this 
range, it was necessary to use enormous charges, and to 
fill the shells nearly with lead. These pieces of ord- 
nance were the invention of Colonel Yillantroy, of the 
French artillery. They were a sort of long howitzer, 
with trunnions, and were capable of being fired at great' 
elevations with high charges ; they also possessed great 
powers of range, even at low angles, with hollow shot ; 
and it has been said that the construction of these 
howitzers suggested to Colonel Paixhans the principle 
on which he afterwards formed his canons-obusiers. It 
is, however, a remarkable circumstance that the Emperor 
Napoleon was, in fact, the originator of both natures 
of ordnance ; since, in addressing the Ministre de la 
Marine, Deeres (1807), he writes to the following 
effect : — “ I desire that you will cause to be cast for 
trial, in the foundry at Douay, a gun which may project 
shells of 8 inches diameter. Provide also some solid 
shot of 78 lbs. to be used with those pieces, and try the 
ranges and effects which may be obtained. Cause also 
to be cast shells and hollow shot . of 48 lbs., and let 
them be tried. Such projectiles, fifed from batteries 
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that this gun was intended to replace that which some 
time before had hurst on board the same vessel, by 
which accident several persons, among others the Secre- 
tary of State, lost their lives. 

207. The Pacha’s 130-pounder gun was fired at Deal, 
in July, 1842, from a carriage similar ’to those which 
are used on board the British steam-vessels, with charges 
equal to 26 lbs. (considered as the established charge), 
29 lbs., and 32 lbs. of powder; but as very little 
additional extent of range was obtained when the higher 
charges were employed, those only which resulted from 
the charge of 26 lbs. are given in the subjoined Table. 
The other ranges in the Table are results of computa- 
tion, with the charges there stated, which are such as 
are supposed to be employed on service. In all the 
ranges the height of the gun above the plane on which 
the shot is supposed to fall is 16 feet: — 


I 

Description of 

Ordnance. 

weight of 

Shot or Shell 

in Pounds. 

1 CJharge > 

in 

Pounds. 

Point 

blank. 

50 1 

j 10 0 

\ 15 ° 

' i 

j 20° 

Ranges in Yards. 

Facha^s 130- ( 

Shot, 128 

26 

558 

2151 

3253 

4040 

4669 

pounder . 

Shell, 82 

16 

420 

1767 

2532 

3130 

3440 

Pacha's 15-inchJ 

Shot, 460 

45 

333 

' 1235 

2130 

2810 

3370 

gun . . 

Shell, 326 

45 

367 

1553 

2534 

3110 

3500 

Pacha's 20-inchJ 

Shot, 1030 

45 

• . 

i 700 

1035 : 

1693 

1970 

mortar , , | 

Shell, 658 

45 


907 

.'1716 

2078 

2479 

United States* / 

Shot, 213 . 

30 

t 360 

1617 

2600 

3267 

3730 

gun . . 

Shell, 152 1 

30 

400 

1853 

2759 

3370 1 

3924 

French mortar . 

Shell, 1025 

30 

■■ .. .. 

400 

834 

1033 

1317 


On comparing the above ranges with those which 
were obtained in the practice on board the “ Excellent,” 
(Tables V., VI., Appendix D.), it will readily be seen 
that little or no advantage would be gained, in this 
respect, by the employment of such unwieldy pieces 
over the more manageable ordnance in use in the 
British service. 
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208. It has been, observed (Art. 132), that Sir Wil- 
liam Congreve was the first who proposed to diminish 
the quantity of metal in the chase of a gun and increase 
the quantity about the seat of the charge, in order to 
gain a greater degree of strength without increasing 
the weight of the gun. The pieces of ordnance con- 
structed by that officer were 24-pounders, 7|- feet long, 
and weighing from 40 to 42 cwt. ; and a certain 
number of these constituted the armament of the 
“ Eurotas” frigate at the time she engaged the French 
frigate “ Clorinde,” which was equipped with long 
18-pounders.“ These experimental guns certainly did 
not do so much execution in praportion to the duration 
of the action (nearly two hours) as had been done on 
many other occasions by an equal number of long 18- 
poxmders, or in proportion to what she, the “ Eurotas,” 
suffered from the fire of the “ Clorinde.” This, perhaps, 
was owing in part to deficiency in the gunnery of the 
British frigate, but the main defect was in the short 
24-pounder guns, which, however they may have suc- 
ceeded in the experiments at Sheerness (when they 
hounded but a little more than the long 24-pounder 
against which they were tried), acted most violently on 
their carriages when heated with continued firing in 
that protracted action. This is ascribed partly to the 
greatness of the windage, partly to the charge (one- 
third of the weight of the shot) being too high, and 
again, to the diminution of the preponderance of the 
breech by the trunnions being placed so far back. 

General Sir Thomas Blomefield, about the same time, 
procured to be executed a considerable number of 24- 
pounder guns on nearly the same principle ; but as 
neither of these kinds of ordnance were considered as 
having succeeded, others were cast upon a principle 
which was brought forward by Mr. Monk in 1838. 
That principle consists in maintaining the proportion 


* James’s Naval History, voL vi. pp. 272, 273. 
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which the weight of metal in. a gun should hear to that 
of the shot (about If cwt. in the gun to each pound in 
the weight of the shot) ; at the same time increasing 
the thickness of metal round the cylinder of the charge, 
and diminishing it in the chase. 

Mr. Monk’s proposition having been approved, he 
first applied his method in the construction of a 56- 
pounder, 11 feet long, and weighing 98 cwt. (Table 
XYII., Appendix D.) ; and in this he so far reduced 
the thickness of metal in the chase, that he was able to 
appropriate an additional quantity, amounting to about 
10 cwt., in the part immediately surrounding the 
cylinder of charge ; thus he considerably increased the 
tmckness of the gun to a certain distance in front of the 
load, and formed a piece of ordnance much stronger in 
the part where strength is most required, and yet 
lighter than any other iron gun of the same calibre 
before made. The windage in this gun was reduced 
from .235 inch, or about Ard of the diameter, to .175 
inch, or about Ath of the diameter. 

209. At that time, 1838, the heaviest solid shot gun 
in the naval service was the 32-pounder, 9 feet 6 inches 
long, and weighing 66 cwt., the 42-pounder having 
been discarded, and not yet replaced by one of improved 
construction (see Art. 214) ; but shell-guns of large 
calibre for hollow shot and shells, had then recently been 
introduced for the armament of steamers.’’ Whether 
Mr. Monk designed his 56-pounder gun as a rival to the 
8-inch shell-gun or not, does not appear ; but that his 
guns, and some others of large calibre (the 68-pounder 
of 95 cwt.), do enter into very favourable competition 
with the shell guns, and prove themselves to be more 
efficient in distant firing, and therefore preferable for 
the bow guns of steamers, is a truth which forces itself 
upon our serious consideration, and to this subject we 
shall accordingly apply ourselves hereafter. His imme- 
diate object in bringing forward his 56-pounder was to 

As in the 32-pounder gun for general service. 

**In 1824 the lO-inoh gun; in 1825 the 8-inch gun, weighing 60 cwt. ; 
and in 1838 the 8-inch gun of 65 cwt. 


192 


NAVAL GXJNNEKT. 


pakt ni. 


obtain by it more efficient and accurate practice at great 
ranges for general service, but more particularly for 
coast defences, in ■whicb artillery having the greatest 
powers of range seaward is of the utmost importance. 
But the 66-pounder of 87 cwt. has now become a naval 
gim, and on this account it will hereafter be particularly 
compared with shell guns and others which are employed 
in the naval service. 

210. In Table lY., Appendix D., will be foxmd the 
ranges obtained from the 56-pounder on its trial at 
Deal, in 1839, with charges of 16 lbs. and 17 lbs. of 
powder, at different elevations ; and it may be remarked, 
that at an elevation of 32 degrees, with a charge of 
16 lbs., its shot ranged to the distance of 5720 yards ; 
exceeding the range of a 32-pounder, with a charge of 
12 lbs., at nearly the same elevation, by 860 yards 
(Table I., Appendix D.). Experience showed that the 
16 lbs. charges gave ranges, with solid shot, as long as, 
if not longer than charges of 17 lbs. ; and 16 lbs. of 
powder were consequently adopted as the maximmn 
charge for such guns. 

A heavy 42-pounder, whose weight (8 Of cwt.) was 
216 times the weight of its shot, was compared with the 
56-pounder, whose weight (90J cwt.) was 236 times that 
of its shot, at an elevation of 15 degrees, the greatest 
which could be given to the 42-pounder ; and likewise 
with the 10-inch gun of 85 cwt., with hollow shot, when 
the following ranges were obtained : — 

The 56-pouncIer (Table lY.) . * , , 4087 yards. 

The 42-pounder „ • . . . 3732 „ 

The 10-incb gun (Table L) . . . , 3546 „ 

Tiie trials between tbe 56 and 32-ponnders were con- 
tinned up to an elevation of 33 degrees, when, at the 
sixtieth round, the 32-pounder burst. 

A 68-pounder of 110 cwt. was then prepared, and 
afterwards one of 112 cwt. , The former was tried with 
a charge of 18 lbs. (s.-h- of the weight of the shot), and 
the latter with one of 20 lbs. (*!t of the weight of the 
shot), both of them with solid shot : but their ranges 
were not superior, if equal, to those of the 66-pounder, 
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■with a charge of 16 lbs., or A of the weight of the shot. 
One of the most valuable guns in the service is the 
6S-pounder which has been constructed by Colonel 
Diiudas ; its length is 10 feet, a,nd it weighs 95 cwt. 
Its greatest service charge is 16 lbs., and its proof charge' 
25 lbs. (See fig. 12, plate II.) 

211. It had been intended to bore-up all the 6-feet and 
9-feet 24-pounders to 32-pounders, but, in the trials made 
with several, they failed, partly through a diminution of 
the windage from .21 inch to .16 inch, and joartly from 
the increase in the weight of the shot ; on which accounts, 
though the diminution of the weight of metal was incon- 
siderable in itself, the strength of the guns was so much 
reduced that they could not I'esist the charges ; it there- 
fore became necessary to provide new 32-pounders, 
medium guns, as they were called, in order to complete 
the gradation to the old standard, the 32-poundej‘, 56 
cwt., and 9 feet 6 inches long. 

Mr. Monk accordingly applied his method in the con- 
struction of the new 32-pounder of 50 cwt., 9 feet long ; 
and he produced the excellent gun marked A (Table 
XYIL, Appendix D., see fig. 13, plate II.) ; though no 
heavier than the old 24-pounder, 9 feet 6 inches long, 
it is thicker in the cylinder of charge than the 32- 
pounder, weighing 56 cwt., and its shot ranges very 
nearly as far with 8 lbs. of powder as the shot from the 
old long 32-pounder ranges with its charge of 10 lbs., 
though the gun is shorter by 6 inches. This very 
efficient gun has now generally superseded the old 24- 
pounders of 50 and 48 cwt, in the naval service. 

Mr. Monk next ajjplied his method, with some modi- 
fications, to the construction of the 32-pounders, 8 feet 
0 inches and 8 feet long, marked B and 0 (Table XVII., 
Appendix D.), Of these, with the guns marked A, no 
less than 4279 have been proved without a single 
failure, although the proofs to which they were sub- 
jected were more severe than those applied to the old 
guns, from the windage being less, and the charges 
more by 2 lbs. than double the full service charge. All 
these guns now enter largely into the armament of the 
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to range either 

to the 18 or 24-pounders (old guns) of equal wSffht and 

tletZm ‘>“*y peat A.JLgT^ 

theiVahot ^ momentam of 

oliS3^%h"^fP?“‘*h '>e *>™'i fte ranges 

C- The wmdage of these Vuns is 
Ta o/ft«’c'Sf“ “teodaoing Lm in theTa4 

D., exhibit a com- 

/li„„ \ 1 lunges of French guns of 30 

( vies), long and short, Tvith those of Eno-lish 3‘>- 
poimder guns. The ranges of the French g-uns are 
obtained by interpolations from the general Table 

the yeai 1838, on board the “ Excellent ;” and from 
are SclT""' important circumstances 

With charges of 10 lbs., and elevations not exceedino- 
8 degrees the ranges of the English gun are smieriof 
to those of the French gun, though tlm windao-e of the 
fonner is rather greater than that of the lattei” but the 
diflerences are the greatest between the elevati W 

merely, in 1844, fow 32!l!l^unto experiment 

consist of a nmntcr of rings or liollow ex^iticL^^ ^ new construction ; tliey 
mterior part of each ring, efnal to Sl,t Se thir/^^r ^‘^1“ 

Kng, was of steel, and the exterior mw- hvf “ ™ p ^ thickness of the 
different rings, were welded tof-etW i ^ P®''*®’ a® ^'eU as the 

which is said to exert a powe^f loOO tons™sn'^+w*^+?^ hydrostatic machine, 
closed, and the metal P"®® ''f the metal are 

mering ; the whole was then formed totn ^ *^0* to he attained hy ham- 

l-he bores are 5 ft loT W IS « ®"“-V 
1900 lbs. -One of the ^n; S a“lL^CS*chL'“‘^^ 

I S.!' “I »'«»* Sx? .tTr.XTi.td 

Jhfif «o - of 

•» okeo W X tat 1. i, 
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find 6°. With charges of 7 lbs. and 6 lbs. the English 
gnn maintained its superiority, in respect of range, at 
hII the elevations up to 9° ; the differences being the^ 
greatest when the elevation was less than 7°. But it is 
a remarkable anomaly, that when the charges were 
8 lbs. and the elevations more than 4", the ranges of 
the English gun were considerably less than those of 
the French gun. It may be remarked, in addition, 
that, conformably to. theory, the ranges of a long gun 
almost always exceed those of one which is shorter. 

Table XlX., Appendix D., contains an abstract of 
some experiments made with different canons-obusiers 
of 80 {li%Tes), as well as with French 36-pounder and 
50-pounder guns; and, on comparing the ranges of 
these last guns with those of the English 32-pounders 
in Table XYIIL, Appendix D., it appears that the 
ranges of the latter, with a charge of 10 lbs., and even 
of 8 lbs., always exceed those of the French 36-pouuder 
with a charge of 13 lbs. ; and up to an elevation of 4° 
the English 32-pounder, of 56 cwt., and a charge of 
10 lbs,, gives ranges exceeding those of the French 50- 
pounder gun, with its charge of 17 lbs, 10 oz. 

213. Throughout the late and previous wars the 42- 
pounder gun had formed the armament for the lower 
decks of some of oiu‘ line-of-battle ships, and the regula- 
tion to that effect continued in force till 1839, when the 
32-pounder of 50 cwt. (one of Monk’s guns) was substi- 
tuted for it. Xow, neither in the French nor the 
Russian navy lias the 42-pounder nor the 30-pounder 
been discai’ded ; and, by a decree of the French 
Government in May, 1838, no less than one thousand 
eight hundred and sixty-eight 36-pounder guns haAm 
been cast for the lower decks of the ships of the line 
built preAuously to 1834 while, in the United States’ 


Tlw Navy of France coDsisted in 1S52 of : — sMps of the line, 27 afloat, 
of which 11 are now fitted with screw-propellers, and 23 building ; frigates^ 
33 afloat and 20 building ; corvettes, 34 afloat and 5 building ; and a vast 
number of smaller vessels, exclusive of an extensive force in steanvships,-^ 
J/£n§uiie Fmiemefdalm^ voL i. p, 415. also Appendix (G). An accu- 
rate &co>unt of the French Kavy, with the Mmmimt of the ships, will bo 
given oa a fetee oc«s«k»n.- 
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jEsTavy, not only liave the 24-pomider gnns been retained, 
but the 42-poTinderg, 9 feet long, and weighing 70 cwt.' 
are mounted on the lower decks of ships of the line. 

214. Three 42-pounders, each of 67 cwt., were con- 
structed in 1846 for the naval service, and tried, first 
at^ Portsmouth to ascertain their ranges, and then at 
Woolwich to prove d outranc^ theh: strength. One of 
these guns was constructed hy Colonel Dundas, another 
by Mr. Monk, and the third is intermediate between 
the two others. 

In March, 1846, the three guns were received on 
board the “ Excellent ” for the purpose of being com- 
pared vdth each other, and with a 32-pounder of 56 cwt., 
in lespect of stability, steadiness, and extent of range 
After trials continued during eight days, it was found 
that all the 42-pounders were admirable guns, alike 
steady in rapid firing with the established charges 
(lOi lbs. with single shot, and 6 lbs. with double shot), 
and that they have advantages in these respects over 
the 32-pounder guns, whose charge is 10 lbs. ; their 
recoil also was not so great as that of the latter gun. 
It was found, however, that they work heavier with 
15 men than the 32-pounders with 13 men ; and that 
m training and elevating, the latter were rather easier! 
ihe ranges of all the- guns were nearly the same, the 
32-pounder alone appearing to have very slightly the 
advantage with double shot. 

J .1 respect to the strength of the construction of 
the 42-pounder gun, that which had been most often 
fired, projected 305 shot. No. 1 gun stood 40 rounds 
mth two shot and two junk-wads, the charge being 
lOi lbs. j . It tore 10 rounds, with three shot and three 

the fifth round. With three shot and three iunk-wads 

jvith tivo shot and two wads, the charge being lOi lbs. : 

charge; bat it burst at the first 

bebi r? li T o °‘ a* charge 

bcin^ 12 Ihs. Jyo. 2 gun stood 18 rounds, with two 
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sliot and two wads, the charge being lOi lbs., when it 
hurst. 

Mr. Monk, the constructor of No. 2 gun, could only 
account for the less enduring form of his gun by 
ascribing it to some inferiority in the metal. The 
specific gravity of a small cube of metal taken from 
the same position in each gun was tried. The result 
was 

Ho. 1 gtin . . 7.2375 1 

Ko. 2 gim . . 7.3112 [ The sp. gr. of water being I. 

170, 3 gim . 7.1954 1 

Mr. Walker, the founder, stated that the guns were cast 
from an exactly similar mixture, a certain portion of old 
gun-metal, some remelted iron pigs, and some pigs as 
he purchased them. Mr. Walker is satisfied there is 
not a shade of difference between the metal of which 
the three guns wei'e cast. The carriages stood well till 

the guns were burst, when they were, by the explosion, 

destroyed. The conclusion was, that the early bursting 
of No. 2 gun is attributable to an inferiority of con- 
struction. The charges of powder were taken fresh 
from the laboratory daily ; the mean diameter of the 
shot was 6.776. 

Grun No 1 (see Table XYII., Appendix D.), Colonel 
Dundas’s construction, was recommended for adoption in 
the naval service on account of its greater endurance, 
and such were introduced accordingly as lower-deck 
guns in the “ Blenheim ” and “ Ajax,” steam guard- 
ships; but having been found tcx> heavy, requiring 
crews so large as to overcrowd the fighting-decks of the 
small 7 4-gun ships of which the steam guard-ships were 
composed, those guns were removed and the 66 cwt. 
32-pounders substituted. 

IV. NEW GHNS POE SHELLS AND HOLLOW SHOT. 

215. Large calibred guns for the projection of shells 
and hollow shot were introduced into the Naval Service 
of Great Britain subsequently to the adoption of the 
Paixhans guns in France in 1824 (i^ the section on 
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Foreign Armaments and the French Shell System, in a 
forthcoming work) as analogous or corresponding pieces 
of ordnance.* First, in that year the 10-inch gun 
9 teet 4 inches long, and weighing 85 cwt., was formed • 
but, being found too heavy for ordinary ships, the 
8-inch gun, 6 feet 8|- inches long and weighing 50 cwt. 
was introduced. This gun was, however, deemed too 
light and short for the armament of great ships of war • 
and at length, in 1838, the 8-inch gun, 9 feet long and 
weighing 65 cwt. (see Fig. 14, Plate II.), was brought 
ioiward, I his has now become the favourite arm in 
the Pritish A aval Service, and it enters largely into 
the armament of ships of all rates and classes, for broad- 
side batteries as well as for the pivot-guns of steamers. 

table A VII., Appendix D., contains the weiglits and 
dimensions . of Fntish shell-guns, with their service 
charges ; and in Table Y., Appendix D., are the ranges 
obtained from them by experiments carried on, on 
board the “Excellent," in 1838. The supposed ina- 
bihty of shell-guns to bear the great charges necessary 
for propelling solid shot, which, being 10 inches and 
b inches in diameter, weigh 130 lbs. and 68 lbs. re- 
^ectively, is the cause that, till recently, those natures 

shot, 

oi shells, with charges not exceeding 10 lbs.,’’ and that 


® ** ^ inches lonMr ; but hv i 

m metal, the French gun tos so much reinforced 
'’fmm «« ’’®ar being bred with 

s®’ charges amounting to 

im toimd a]^, by expenments made in the Koadstead of 

Iff detriment a double loading, either 

ig toother 13d lbs. nearly, with a char<re of lOllw m 
weighing together from" 164 to 176 Ibf, with i ^kaVge of 
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doul 3 le-sliotting was forbidden. This restriction no 
longer exists with respect to the 8-inch guns of 65 and 
60 cwt. (Art. 246.) _ 

216. There remains, apparently, an anomaly in the 
windages respecting the projectiles used in the naval 
and land services, with the 8-inch shell gun weighing 
65 cwt., whose diameter is 8.05 inches. The average 
diameter of sea-service hollow shot and shells is 7.925 
indies ; the windage is, consequently, 0.125 inch ; 
whereas, in the land-service, the 8-inch shell gun is 
used with the mortar and howitzer shells, whose average 
diameter is 7.86 inches, and windage 0.19 inch. The 
difference in the windages is small, but the extent and 
the accuracy of the ranges are considerably affected by 
it ; and there exists no good reason why the windages 
should not be equalized by the adoption of the same 
magnitude and weight of shot and shell for both ser- 
vices. Until this is done, mistakes may be made in the 
issues, according to the present practice, of shot and 
shells of different diameters and weights for the same 
calibre of ordnance in the land and sea services. 

217. Shell-guns in the British Service are chambered 
in the (j-omer form (see Fig. 14, Plate II.), the bore, at 
the extremity nearest the breech, being contracted in 
the form of a frustum of a cone as in the carronade 
mentioned in Arts. 122, 123. This form of chamber, 
which was originally intended for mortars, is not well 
adapted for howitzers or shell-guns, which are to be 
fired horizontally, on account of the difficulty of retain- 
ing in their proper places the reduced charges, in 
cartridges which do not fill the chambers, and which 
are liable to slide down the surface of the conic frustum 
on which they lie, thus causing the gun to miss fire. 
Such failures are reported to have occurred in the expe- 


would otherwise I>e required to burst them; and it may be observed here 
that a smaller quantity of powder sufficed to burst an 8~incli shell wdien the 
common metal ftize was screwed in, than when Freeburn’s wmoden fuze %vas 
ap])lied. The diameter of the hole for the metal fuze was 0.86 inch, and that 
for the wooden fuze 1.15 inch. It appears that shells fitfod with metal 
fazes hurst with greater violence, and are more destructive than those which 
are prdvidM with wooden ones (see Art. 27S,) 
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riments made on board the “ Excellent ” (October 12 
) and other ships; they have been frequently 
witnessed by tbe antbor, and on one occasion tins took 
place at Woolmeh (July, 1849 ), when, though the tubes 
acted, an 8-inch gun missed fire several times, and could 
not be made to go off but by pouring loose powder 
through the vent into the chamber. The chambers of 
canons-obusiera are cylindrical, connected 
itn the bore of the gun by an enlargement in the form of 
a frustum of a cone (Pigs. 14 , 15 , and 16 , pp. 202 , 203 ). 
_hus the cartridp is less liable to shift its place than if 

conical ; there is however a 
ielf in introducing it ; and the French, as 
jvi.ll as ourselves, feel all the inconvenience of cham- 

adont ever attentive to 

adopt piocesses which may tend to promote rapidity in 

tSf overcoining 

this difficulty by mving to the cartridge the form of 

the chamber itself.^ When diminishe^d charges are 
employed, the cartridges are made smaller in dfameter 

nhf the same, and tarns one extremity 

of the charge is always in contact with the shot. ^ 

btrong objections attach to guns for the naval 

service bemg chambered, particularlfif they ^e The 

employed in broadside batteries. In close actio^ etrv 
means which can be obtained to facilitate quick firin? 
vith safety and accuracy is indispensable f but, with 

figiyecorresiMndmg ta^oL°Lff oPt^T P^^S.(mandrin) of a 

while the other half has the fom’of a ^®“Sth it is cyliadrical. 

strong pa^r (paj^ier parchemin), and^the 

IS of i^hment ; the latter, havine been ^ ® hemispherical, 

the spherical part of the pW and Itent ™ water, was stretched over 

taken off. and'gl^ to tUSl“ extremi?v 

of po\i«er was 23 cJtiiS^ (9^(| f fal^fammes (41hs. 6.4 oz.) 

hemisphere to the nearest end i tho 

Bively pressed into the howitzer s^c^es- 

T wthdrawn withoure^bitiS^nn^^^® impediinent, and 

which the old cartridges experienced at of the frioHon 

pis mode of forming cartrifies my f’^ge^ent of the chamber, 
that It would m time be si^lified -^wlu^ is easy to see 

kmding the ho\?itzer ig grea% faeiiiUted anrl io process of 

of leading a gtin or carronado. ’ besides assimilated to that 
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chambereH guns, great care must be taken (see Arts. 
123, 217) in loading, from the difficulty, in quick firing, 
of getting a small cartridge set properly home, and from 
the risk of its place being shifted in running the gun 
up; to prevent this it becomes necessary to place a 
grommet-wad over the cartridge.® 

219. The necessity of forming chambers for shell- 
guns, as well as for carronades, arises from the weight 
of metal in those guns being comparatively small, con- 
sidering the weights. of the bodies which are projected 
from them ; so that a much greater thickness of metal 
is requisite about the seat of the charge than elsewhere, 
in order to withstand the great expansive force of the 
ignited gunpowder and render the gun safe ; this excess 
of thickness is obtained by contracting the cylindrical 
bore of the gun near the lower extremity, and thus 
forming what is called a chamber. 

220. The canon-obusier originally constructed by 
Colonel Paixhans for the French Naval Service was 
9 feet 4 inches long, and weighed 74 cwt. nearly ; and 
it was intended to project either solid shot weighing 
80 livres (86-§- lbs. English), or hollow shot weighing 
56 livres (60i lbs. English) ; it was subsequently de- 
signated the canon-obusier of 80, No. 1, of 1841. The 
charge for this gun varied from 10 lbs. 12 oz. to 18 lbs. 
of powder, or from i to I- of the weight of the solid shot ; 
and the diameter of the bore is 22 centimetres (8.65 
inches). The diameter of the cylindrical part of the 
chamber was made about equal to that of the bore of a 
24-pounder gun (French), consequently the contraction 
was considerable ; and tins was the cause that a diffi- 
culty was experienced in getting the cartridge into its 
place. Another inconvenience was that the sight piece 
on the swell of the muzzle projected too much, so that, 
in the recoil, it caught the upper sill of the gun-port 
when the gun had a small elevation. These inconve- 
niences were remedied in the construction of a new 


“ This practical inconvenience of chambered guns is strongly set forth in 
the reports of some recent trials of what the French la charge simiAtan&e 
(see Art. 220, Note.) 

#- , .. - 
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canon-obusier (No. 1 , of 1842 ), F%. 14 , _ab*o-ut equal 
%. 14 in calibre to tbe 

Canon-obuaer of 80 (Eo. 1, 1842 ). former ; tbe diame- 

__v1|T‘Tr~ |- — - — ^ ^ cbamber 

]Ebfa.— ■iz:z:|zr:| was equal to tliat 

i \J [ ^ ' d of a 30 -pounder 

4fr.0Ou (French), and the 
, 'contraction of the 

bore was consequently less than in the other; this piece 
had also, in order to receive the sight, a ‘ 

re-inforce at the 


support on the 

■ commencement of the chase, whereas, 

previously, the sight had been fastened by bands pass- 
ing round the gun.® 

At a former period (1838) a different construction of 
the canon-obusier of 80 was tried, but the recoil of the 
piece in ^ firing was found to be too great, on wdiich 
account it^ was rejected. A modification- of No. 1 (of 
1842), designated No. 2 (Fig, 15), has been since exe- 
j,. exited foir the armament 

.--AfK* ll -- r ni charge is 3 kilogr, (6 

lbs. 10 oz.), and it was 
i :V I'f Jiioderate 

— ) ranges, _ the tangent 

1 , scales being graduated 

only to 1200 yards. Of this description are the 18 

canons-obusiers of 80, which have been mounted for 
expermxent on the main deck of the frigate “.Psyche.” 
(bee the section on Foreign Armaments in a forth- 
coming work “ on Shell Firing and Steam Warfare.”) 

'Hi # -I .. , ,, 

cartridee and skf^at practice of ramniing home the 

hy the author of this wrv haye been first proposed 

SSl kmted ^ be depend^ on with tha/ piL, a 

cfiarnTber at the second round of the trials ; with the 

as t ^ mentioned it succeeded perfectly. It is stated 

Squadron of Exe?c?se Sthm commander of tlie British 

taneous loarlino- wi+h bough some advantage accrues from simul- 

any of the new mttem desirable to a.ttempt it with 

IV A ^ bamber^ guns. (See the articles on Quick Loading, 
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Another variety of the canons-ohusiers of 80 con- 
sisted in placing the trunnions farther back, in order to 
give greater projection to the muzzle. This gun, which 
was lighter than the first, was tried on hoard the 
“ Ocean” in 1843, hut it has not been adopted in the 
service. 

In 1848 a new canon-obusier (No. 3) of 80 was added 
to the other variety of this species of ordnance for the 
French navy. Its charge is 2.5 kil. (5 lbs. 8 oz.) for 
hollow shot, and 2.6 kil. (5 lbs. 12 oz.) for solid shot. 
(See Art. 201, Note.) 

A canon-obusier of 150 (liv.), whose bore was 27 
centimetres (10.6 inches) in diameter, was introduced, 
but its vast weight, as well as the weight and magnitude 
of the projectile, which render it difficult to be trans- 
ported and to be worked on board a ship, are objections 
which will probably prevent its adoption. Its charge 
was 5 kilog. (11 lbs.) 

In the French naval service there are also canons- 
ohusiers of 30 (livres), Fig. 16, whose charges are 2 
kilog. (4 lbs. 6 oz.) and 
1.5 kilog. (3 lbs. 5 oz.) ; 
the diameter of the bore 
being 16 centimetres, or ^ 

6.4 inches : it is regulated 
that tliey shall fire either 
hollow or solid shot, and 
they are provisioned accordingly. Besides the above 
obmiers, guns of 24, 30, 36, and 50 livres, and car- 
ronades, are specially destined, in French ships of the 
line, for firing live shells. 

221. Extensive experiments were in 1850 made in 
France on the important questions as to the description 
of carriage and mode of installing the bow and stern 
guns of steam-vessels of war, with a view to decide 
between the traversing and pivot slide, and the ordi- 
nary carriage with trucks, which may be shifted from 
port to port as occasion may require. For the prose- 
cution of these experiments several vessels have been 
fitted with guns mounted conformably to these two 
different principles. Several varieties of traversing 


Kig. 16. 

Canon-olrasier o£ 36, 
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rencii service, hut 

analogous to those in nse ?n 

: and the « Oassini ” 

^ a double pivot (Fig. 17), as 

%. 17 . 


le Kiodiiications 
** Caesini ” arid 
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previously tried on board of tbe “ Infernal whilst the 
“ Camele'on” and ‘‘ Pluton ” * have been fitted with the 
affut a ichantignoU (Fig. 18), The ships are armed 

Fig, 18. 

Carriage of the Canos-ohusier of 80 (IS’o. 1 of 1841), in the « Cameleon and « Pluton.'» 
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with two canons-obusiers of 80 and two 30-ponnder 
guns, installed in broadside ports in the ordinary way. 

is exSwtedtn ApMndS^I ^Ihe^en’d Prance in -the year 18S1 

srfirT849rtMr' 

c comiJencemeSS 

our trade and coa^f-q fhon ir. ^ desultory manner against 

the ‘‘ PhlUeton activity at Ciherbourg, where 

class bri?S pitesnrSn!^'^ firat- 
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_ The great disadvantage of the pivot traversing prin- 
ciple, as heretofore applied,- is tl!at the bulwark" Lst 

be swept off, if within the range ot musketry, grape or 
ope shot ; wiJst the absoMe, of aU cover, howeVei 
slight, IS, besides the physical disadvantage, most pre- 

iS'Sr On the othe? hand, ae in 

the Camdeon and “ Plutoji.” the installation of heavy 
guns in ports or embrasm-es, the sweep or open of which 
is.limited to about 14" or 16" on eaoli side of the direei 
tru, lenders frequent shifting of the guns from port to 

must awiys be 

diihcult and objectionable in action, on account of the 
time It requires, and which, when there is much motir 
may be almost impracticable : no decision, to the auSS 

In these important trials. 

In the British service, the tvp principles Appear to be 

nvance.--the slide is made to traverse on shiftino- 
lished onP? ^P points which are estal^ 

in the several ports which each gun thus mounted i^i 
to sor ve." Thus the selous dildvaZge g 

point, wMch was appliec* 


%. 19, 


by tlie late General Mil- 
lar to tlie bow and stern 
guns of steam-ships, was, 
ns the General acknow- 
ledged in a letter to the 
author, borrowed from 
his invention of that 
principle, in 1805, for 
mounting guus on round 
towers and circular bat- 
!r Series (B’ig. 19). A holt 
passing through tlie hole 
A in the rear of the tra^ 
versing platform, being 
inserted in the socket at 
A, the gun is turned 
upon that point in the 
direction of a radius pass- 
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Striking the bulwarks is avoided, and the advantages of 
the juvot carriage are retained, _ 

In the fii-st application of this principle, ports _4 feet 
wide, embrasured wdth sloping sides, were opened in the 
bulwarks, the height of which "was 5 feet ; the upper 
sill of the ports was made to unship when great eleva- 
tions were required ; whilst in close action the men 
w’ere sheltered to this extent. The embrasures admitted 
of the guns being trained three points forward, and as 
many S't ; but the ports are at present very much 
enlarged, in order to increase the sector of fire, and the 
height of the bulwarks is lowered : the expediency of 
this alteration may be doubted. 

A very ingenious contrivance, invented by Colonel 
Colquhoun of the carriage department, a skilful and 
scientific officer, has been adopted for facilitating the 
operation of shifting the centres upon which the slides 
traverse, and for establishing in the deck, housing points 
or centres upon which the guns are with great facility 
turned. 

222. In 1842 an extensive com-se of experiments wms 
carried on at Gavre with eanons-obusiers of 80 ; and the 
following are the I’esults of some of the experiments : — 

With two boulets creux, having no wad between 
them ; the projectiles always issued from the piece in a 
imiltitude of fragments. 

With a hollow shot and a live shell, having a wad 
between them ; when the shell was next to the charge 
the fuze w^as invariably crushed or broken ; when out- 
ward, the charge being high, the shell was frequently, 


front pivot I or V dropped into the corresponding socket iinderneatli the 
gun (which, not being seen in the figure, is indicated by a dot ])erpendiciilarly 
over it, on the top of the gun), the platform is turned on this new centre into 
the j)osition shown in the figure. The other gmi is traversed in like manner, 
and thus the two guns may be pointed at the same object ; or both to the 
right m the directions d' and e', or to the left in the directions d, e, or one on 
each side in the directions d' and e, or d and e',* 


« Keport of the Select Committee, dated Koyal Arsenal, July 12, 1806 

e Committee are of opinion, that Major Douglas has completed very fully tlie object 
wnich he wished to obtain; viz,, that he can traverse guns, in a circular battery, in any 
uuection, with facility, upon different centres within a given area.^' 
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and sometimes both the shot and shell were reduced to 
fragments. 

Trials were likewise made with a solid shot of 88 lbs 
and a hoUow shot of 57 lbs. ; then with a solid shot and 
a charge of large grape (20 balls, each of 4 lbs. weight) ; 
then with a live shell and a charge of grape : in all 
these cases comparatively little effect was produced i 
and it appeared that shells, with whatever load combined 
were frequently broken in the gun. ' ' 

Two solid shot were likewise fired together, but the 
recoil was so great, and the effect on the carriage so 
severe, that with the canon-obusier of 80 double shotting 
was peremptorily interdicted. Upon the whole it 
appeared that double loading could only, in some cases, 
be advantageous ; and therefore, as a general rule, it 
was decided that such ordnance should be restricted to 
the discharge of single hollow shot. 

223, The ravages occasioned by the bursting of guns 
on^board^the French frigates “Provence,” “V^nus,” 
“ Triton, and others, the first before Algiers and the 
second at .Brest, on which occasions great numbers of 
men were killed and wounded, while terror and demo- 
ralization were spread among the crews, have caused 
the naval authorities of France to enforce the utmost 
attention to the proof of the ordnance used on board 
ships of war. With respect to the canon-obusier of 80, 
on a first trial the chamber of the piece is quite filled 
with powder, and a cylindrical shot weighing 53 kilo- 
gramines (116 lbs. avoirdupois) is projected ; on a 
pecond trial, an equal charge is made to propel two 
cylindrical shot ; and on a third, three such shot, a iunk 
wad mng rammed down on them by four blows. 

^ymoMicw or ^lofig shot are reserved for this extra- 
ordm^ proof of the canon-obusier ; but by a regula- 
tion, (kted April, 1837, it is directed that no piece 

admitted into the service. It is often found that a o-un 

Si-ed apparenti; 

J td, IS so strained as to give wav on service when 

tie ordmaiy charges are and tie “ 
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France is to subject one gun only of eacbi batcli of metal 
to the extraordinary proof, all the other guns of the 
batch being made to undergo the ordinary proof ; these 
are deemed capable of resisting the extreme charges, 
and passed accordingly 

This method of proving the strength of guns rather 
by great loads of metal projected, than by extraordinary 
charges of powder, is worthy of imitation in proving 
naval ordnance in general. No such error can be com- 
mitted, as that of putting double charges of powder — 
two cartridges — into a gun in action ; but after guns 
have been loaded with the full, or distant charges and 
single shot, in lunning into action, and getting quickly 
within 300 or 400 yai’ds, it may suddenly be necessary 
to put in a second shot, and upon such an occasion, 
seamen, in their ardour, may put in a third. Whatever 
may happen to bolts and breechings, the gun at least 
should stand the most severe trial ; and on this account 
all naval guns should be proved so as to ascertain what 
loads of shot they will bear, with the full service charge 
of powder ; and though, as in French proofs, every 
indiA’idual gmi should not be subjected to the extraordi- 
nary 2 >roof, yet some one or t^vo of every batch of metal, 
and from every contractor, should be tried a outrance. 

224. On comparing together the ranges of the French 
canon-obusier of 80 (No. 1), weigliing 74 cwt., with the 


, ® Proof charges of the Paixhans guns are — with two shells, weighing to- 
gether 13*2.72 lbs., 10 lbs. 12 oz. of powder ; with two solid shots, weighing 
togetlier 172.69 lbs., 21 lbs. 8 oz. of powder; and the maximum charge with 
two solid shots is 28 ll)s. 1 oz. The greatest proof charge of the British 8-iiich 
slieli gun of 65 cwt. was, previously to 1848, 20 lbs. of powder with one solid 
shot, and a single hollow shot only was to be fired at one time ; but it has 
since been found that this gun is cat:able of resisting far greater charges of 
powder, and of firing two hollow shots at once (see Article 246). The full 
service cliarge of the French canon-obusier of 80, No. 1, is 10 lbs. 12 oz. ; that 
of the English 8-inch shell gun of 65 cwt, is 10 lbs. Though, as has been 
just said, the Paixhans gun is restricted to the use of the hollow shot, grape 
and case shot in general service ; this is not on account of any inability to 
bear firing with solid shot and efficient charges, but on account of the incon- 
venience and difficulty in handling and loading, in quick firing ; and the great 
})ro|x>rtion of the tonnage or displacement of the ship which that great weight 
would absorb ; using low charges, the canon-obusier of 80 is capable of dis- 
charging at once, witlioiit danger or damage to the carriage, 200 or 300 pounds’ 
weight of case-shot (mitmilk muimte _ 

4.. ’ P 
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English 8-incli shell gnn weighing 65 cwt., both of 
which are considered as the best of their class, the 
following conclusions are obtained. Using, at first, the 
experiments carried on at Brest in 1821 and 1824, with 
shells weighing 60i lbs. and solid shot weighing 86J 
lbs,, the diameter of the bore being 8.95 inches, windage 
0.09 inch, and the charge 10 lbs. 6 oz. ; and the expe- 
riments made on board the “Excellent” in 1839 with 
hollow shot weighing 66 lbs. and solid shot weighing 
68 lbs., windage 0.125 inch, and the charge 10 lbs. ; it 
was found that, at an elevation of 3°, the range of the 
French solid shot exceeded that of the English solid 
shot by 651 yards, and the range of the French hollow 
shot exceeded that of the English hollow shot by 574 
yards. At an elevation of 16°, the excesses of the 
French solid and hollow shot over those of the like 
English shot were 336 yards and 400 yards respectively. 
If, therefore, the Keport on the French experiments 
above alluded to were alone considered, it would appear 
that the French canon-obusier is, in respect of range, 
far superior to the English shell gun ; and an English 
writer of great ability has, in fact, so esteemed it ; but 
a ' comparison of many ranges more recently obtained 
with the French and English guns has proved, beyond 
a doubt, that the advantages of superior range, with 
equal charges and elevations, are decidedly on the side 
of the latter. 

225. In making this comparison, the ranges of the 
French canon-obusier (of 80), weighing 74 cwt., were 
, taken from a general table formed from the experiments 
I4|ai»d@ at ^VT© between 1830 and 1840, the inclinations 
• in reduced : to elevations above the 

''■»v f : 'hmmd . - '‘wete reduced to Enghsh yards, 
and % lnter|k)MoM^ to those due 

to the particuka* charges and elevations for which the 
ranges of the English 8-inch shell gun of 65 cwt. are 
given in the tables of the experiments carried on on 
board the Exccliont in 1839 (Table -A-iiiDondix 
D,). The French and English shot were holllt, and 
tli€" eights of the gxins and shot were as above specified. 
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Tlie windage of the English gun was 0.125 inch, and 
that of the French gun 6.1378 inch. 

Of foui’teen ranges obtained from each gun, the 
charges being 10 lbs. and the elevations varying from 
22' 30" to 13°, the mean of the ranges of the English 
gun exceeded that of the French gam by 114 yards; 
while, of seven ranges from each gun, the charges being 
8 lbs. and the elevations varying from 37 ' 30 " to 
2° 7' 30", the mean of the ranges of the English gun 
exceeded that of the French gun by 12 yards. In three 
of these ranges, the elevations being the lowest, the 
advantage was in favour of the French gun ; but, in 
the four others, the advantage was on the side of the 
English gun. The ranges obtained from the 8-ineh 
shell gun, weighing 60 cwt., being then compared with 
the canon-obusier of 80, weighing as above, the charges 
being 8 lbs. and the elevations varjdng from 22' 30" to 
10°, it was found that, in eleven ranges obtained from 
each, the mean range of the English gun exceeded that 
* of the French gun by 11. yards; but, in four cases, the 
advantage was in favour of the latter gun, the mean of 
the excesses being 25 yards. 

226. From experiments which have been made on 
board the “ Excellent” with an 8-inch shell gun weighing 
65 cwt., and double shotted, it appears that such practice 
cannot be made with good effect beyond 200 yards.° 
In the experiments alluded to there was set up a butt of 
sound ship timber, consisting of two planks crossed, each 
6 inches thick, and bolted to timbers 12 inches thick ; 
when, at the distance of 260 yards, three rounds being 
fired wdth two solid shots and a charge of 5 lbs. of 
powder, 5 of the shot passed through one side of the 
butt, striking the opposite side and indenting it one 
inch ; at the distance of 100 yards, of two shots fired at 
once, one struck the bull’s eye, and the other a point 
about 1 foot from it. Of 30 solid shots fired two together. 


^ Tliis jiractice is permitted in action at or witbin 200 yards, and tbe 
maximum charge is 5 lbs. of powder ; but donble-abotting is not allowed with 
S-incb guM weigbing less than 60 cwt. ' , 
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with a junk wad between them, 11 broke ; and of 30 
others so fired, with no wad, only 1 broke. In 11 
rounds, a shot and a shell being’ fired together, with 
wooden bottoms, 3 of the shells broke ; and in 3 rounds, 
with two shots separated from each other from 2 to 4 
inches, 3 of the shots broke. 

In 1849 double shot from 8-ineh guns, weighing 65 
and GO cwt., were fired in a series of experiments made 
on board the “ Excellent” against a butt representing a 
section of the “ Princess Charlotte” at the bends and 
lower deck. The shots were hollow, and weighed 56 
lbs. ; the ehai'ge was 5 lbs., and the distance of the butt 
200 yards. At the first round both shots struck, 18 
inches asunder (one in the centre of a timber), and, 
after passing through, ricochetted in the water at 300 
yards beyond the butt, 

V. ON RIFLE GUNS LOADED AT THE BREECH. 

227. The practice of loading guns at the breech is 
not of modern date. In a work, by an Italian named 
Moretti, which was printed early in the seventeenth 
century, it is stated that the Yenetians had many gams 
which were so loaded, and w’hich carried shot of 4^^ lbs. 
weight.* _And the readers of works on Military Anti- 
quities will find in them frequent mention of that 
primitive method of loading ordnance which is now 
reproduced. 

Many curious specimens of such guns may be seen in 
the Boyal Military Repository and in the United Service 
Institution. The most ancient one of this description is 
that which was recovered from the wreck of the “ Mary 
Rose,” sunk at Spithead in an action with the French 
in 1545. It is made of wrought-iron bars, secured with 
iron hoops and fixed in a solid bed of elm 9 ft. 8 in. 
long : it was loaded at the breech by a detached cham- 
ber, which was kept in its place by a chock of elm. 
Several ancient chambers of guns of smaller sizes, of 
wrought iron, of the time of "Henry YII., have been 


* Tliis work was* translated into English by Moore about 1650 . 
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found at Dover ; and likewise the chase or body of a 
gun which was loaded in like manner. The diameter 
of its boi*e was li inch. Artillery loaded at the breech 
wdth a detached chamber is still nsed in China ; and the 
brass jingal, or swivel gun 1|- inch diameter, is of that 
nature ; several specimens of these may be seen in the 
United Service Institution. A small brass 4-pounder, 
wdth a detached chamber for loading at the breech, and 
bearing a cypher of the Dutch East India Company, 
was found on an islet on the coast of Australia, upon 
which a Dutch shi]?, named “ Zeevyk,” was wrecked in 
1727 ; and a piece of brass ordnance of Dutch make, 
and bearing the date 1650, has recently been brought 
from the Gambia by H. M. Steam vessel “ Teazer.” 
The gun is made to load at the breech ; and the charge 
and shot were kept in their places in the bore by a quoin 
or wedge in a manner nearly similar to the plan of 
Major Cavalli. (See the following Article.) 

The method of loading at the breech does not seem 
to have been much in use for small arms. There is, 
however, in the United Service Institution, a small 
petronel of this description, of the time of Charles I., 
and two carbines of about the year 1740 or 1750. 

228. It has been said. Art. 179, that, in 1846, iron 
rifled-eannon, capable of being loaded at the breech, 
were invented by Major Cavalli and Baron Wahrendorff, 
for the purjiose of firing cylindro-conical and cylindro- 
conoiial shot (see Figs. 8 and 9 in that Article). In 
these guns the mechanical contrivances for securing the 
breech are very superior to the rude processes of earlier 
times ; yet it appears doubtful whether or not, even now, 
they are sufficiently strong to ensure safety when high 
charges are used in long continued firing. 

229. The length of the Cavalli gun (see Fig. 15, 
Plate II.) is 8 feet iO.3 inches ; it weighs 66 cwt., and 
its calibre is 6i inches. Two grooves are cut spirally 
along the bore, each of them making about half a turn in 
the length, which is 6 feet 9 inches. The chamber, 
which is cylindrical, is 11.8 inches long and 7.008 inches 
diameter. With respect to windage, it must be observed 
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that in all rifles -with forced leaden shot of any shajoe 
there is practically no windage and, accordingly, no 
waste of tlie charge : but it is not so with iron shot fired 
from rifled cannon, since the iron cannot be made to 
expand so as to fill the bore and enter into the grooves ; 
tliere must, consequently, be some windage ; and, in 
fact, if there were not some, or if the charge were not 
greatly reduced, the blowng off the breech, an accident 
which' happened to M. Cavalli’s own gun, would be of 
frequent occurrence. 

Immediately behind the chamber there is a rectan- 
gular perforation in a horizontal direction and perpen- 
dicular to the axis of the bore ; its breadth vertically is 
9,^ inches, while horizontally, it is 5.24 inches on the left 
side and 3.78 inches on the right side. This perforation 
is to receive a wrought-iron case-hardened quoin or 
wedge which, when in its place, covers the extremity 
of the chamber which is nearest the breech. The pro- 
jectile, which has been described in Art. 179, being in- 
troduced through the breech and chamber into the bore 
of the gun, and the cartridge placed behind it, a culot or 
false breech of cast iron is made to enter 2^ inches into 
the bottom of the chamber behind the cartridge ; and a 
copper ring, which also enters the chamber, is placed 
over it. The iron wedge is then drawn towards the 
right hand till it completely covers the chamber. After 
being fired, the gun can be reloaded without entirely 
taking out the wedge ; for the latter, which is Sorter 
than the rectangular cavity in which it moves, can be 
withdrawn far enough to allow the new load to be 
introduced. 

To explain at length the objects of the copper ring 
and the culot would require numerous drawings and 
occupy a space that would not be altogether convenient 
or consistent with the object of thig* work; for all such 
details the reader is therefore referred to the work of M. 
CavalH, quoted in Art. 179. 

230. Ihe Cavalli gun is mounted on a cast iron bed, 
placed on a platform constructed of strong beams of 
timber. When this platform is horizontal the maximum 
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elevation that can be given to the gun is 15°, The 
elevation is produced by means of graduated quoins or 
wedges, which are worked very ingeniously in and out 
by an horizontal screw turned easily by tlie hand (see 
Fig. 7, Plate Y., CavaHi’s ‘ Memoire ’) : the gun is mounted 
on a non-recoil principle, which is effected by a strong- 
iron trunnion attached to the front of the bed underneath, 
and working in a socket firmly fixed in front of the plat- 
form ; the length of the trunnion being sufficient to allow 
some play for the jump of the gun when fired, while it 
is prevented from getting out of the socket by a forelock 
underneath. The trunnion performs the double office of 
preventing recoil, and serving as a pivot on which the 
bed may be traversed on the platform. The shock 
occasioned to the platform by the jump and rebound of 
the immense weight of the gun and bed is softened by 
the elasticity of the platform, which consists of nine 
strong beams (Plate IV.ofthe ‘iffjmoire’jlaidtransversely 
on strong sleepers. The ends of the beams, though 
placed very near, are not united to each other, so that 
the elasticity of each may be separately exerted ; and the 
whole forms a highly elastic surface, by which alone the 
descent of the gun with its carriage, in the jump which 
it makes on being fired, could be sufficiently cushioned 
and resisted. 

231. From experiments made at A^ker, in Sweden, 
in September, 1846, it was found that, with charges of 
6 lbs. 9.8 oz. and an elevation of 14° 45', the mean of 
the first grazes of the hollow cylindro-conical shot weigh- 
ing from 68 lbs. 13 oz. to 6*9 lbs. 15 oz. was at 3329 
jards, and the mean deflection 85* yards to the right 
hand. With charges of 8 lbs. 13 oz., and an elevation 
of 13°, the mean of the first grazes was at 3668 yards, 
and the mean deflection 100 yards, to the right hand. 
With charges of 6 lbs. 10 oz., and an elevation of 14° 
30',_ the mean ,of the first grazes of the solid cylindro- 
conical shot weighing 101 lbs. 8 oz. was at 2592 yards, 
and the mean deflection 28 yards to the right. liastly, 
with charges of 8 lbs. 13 oz. and an elevation of 13°, the 
mean first graze of the hollow cylindro-conoidal shot was 
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at 3818 yards, and tire mean deflection 99 yards, to the 
rigid. 

The superiority, in extent of range, afforded by tire 
hollow over the solid shot, amounts, from these experi- 
ments, to alrove 1000 yards; but the deflections of the 
solid shot are much less than those of the hollow shot. 
The mean range of the cylindro-conoidal shot exceeds 
tlrat of tire cylindro-conical shot by 150 yards ; and the 
deflections are nearly the same. The projectiles are said 
to have, invariably, struck the gTound with the point 
foremost. 

232. The rifled-gun constructed by Baron Wahren- 
dnrff difieivs in some respects from that of Major Cavalli. 
(Heo Fig. 10, Plate Ifr) Its whole length is 8 feet 10.9 
inches, and its greatest diameter AB 2 feet 3.2 inches. 
The diameter a 5 of the bore is 6.37 inches from the 
muzzle to within 6 iirches of the chamber, in ■which 
space c d ef it has a conical form, the diameter at c d 
being 6.95 in. ; the diameter of the chamber c d g h 
7.5 inches. A rectangular wedge, 12.2 inches loirg, 8.1 
inch broad, and 4.25 inches thick (a face of 'w^hieh is 
shown at Fig. 17), is made to slide, to’wards the right 
or left hand, in a perforation, formed transversely through 
the breech, for the purpose of covering, after the gun is 
loaded, the aperture by which the charge is admitted 
into the bore. A notch 7.2 inches long and 0.7 inch 
broad is made longitudinally in the wedge, and through 
this paases the stem, or bar, of a cylindrical plug, by 
which the charge is kept in its place. This plug (Fig. 
18) is 7.4 inches diameter and 4.7 inches long, and it is 
provided with a stem or bar, 15.75 inches long, at the 
extremity of which is a screw nut having two'"handles. 
The plug is introduced in a direction parallel to the axis 
of the gun, through an orifice in the breech ; and its 
stem passes through a perforation made in an iron door 
which closes the orifice. When the gun is loaded the 
door is closed ; the plug is pushed forward, to the rear 
of the charge,_ by means of its stem, and the wedge is 
made to slide into its place : a turn of the screw nut at 
the end of the stem is then taken, when the whole is 
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drawn tiglitly togetlier and is ready for firing. After 
firing, tlie wedge is drawn ont as far as a pin wliieh fits 
into a groove in its top will permit ; and this just allows 
the plug to he draw-n back close to the door, which is 
hollowed, as at A’, to receive it ; the door will then open 
so that the plug may be withdrawn from the breech of 
the gun, preparatory to a re-loading being made. 

233. Some important trials were, during the year 
1850, made at Shoebury Ness with the Cavalli and 
Walirendorff guns, in conjunction with the British 
32-poxmder gun weighing 56 cwt. ; cylindro-conoidal 
shot weighing 64 lbs. being fired from the former, and 
round shot from the latter, and, from those trials, the 
relative values of the three natures of ordnance may be 
said to have been in a great measm-e determined. The 
foreign guns are those which were east at A^ker ; and 
their construction has been carefully and ably described 
by Colonel Palisier of the Royal Artillery. 

At the efficient service-elevation of 5 degrees, with 
charges of 8 lbs., the ranges, and also the deflections of 
the different projectiles were nearly equal to one another : 
and the like is true with charges of 10 lbs. At eleva- 
tions of 10 degrees, the ranges of the foreign guns 
exceeded those of the English 32-pounder, with charges 
of 8 lbs., by 380 yards ; and with charges of 10 lbs., by 
690 yards ; and at elevations of 15 degrees, the excess 
was, with charges of 8 lbs., about 790 yards ; and with 
charges of 10 lbs., about 1100 yards. The ranges ob- 
tained from the Cavalli and Wahrendorff guns, with 
equal charges and elevations, agree very nearly with 
those which were obtained at A^ker in 1846. The de- 
viations were always in the direction of the rotation of 
the projectiles; but they were so variable in amount 
that no allowance could be made for them in laying the 
gun with res^rect to the object.'^ 

It must be admitted that the Wahrendorff gxm has 
considerable advantage, in respect of range, over the 
English 32-pounder at a high elevation ; but it ought to 


For comparisons of round with conoldal shot, fited from S2-jK>under eii-] 
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be observed that the practice is, in that case, very un- 
certain. Such guns cannot enter into the armament of 
ships of war, but they may be used with advantage for 
flanking defences in casemates, or in coast-batteries for 
firing at objects at great distances. 

234. With respect to ricochet firing, it is obvious that 
the rapid rotation of the shot upon its axis, and the pro- 
jection of the oblique wings by which the rotation is 
produced in the gun, must, on the shot grazing, cause a 
forcible action on the surface of the plane struck, whether 
land or water. A remarkable proof of this appeared in 
the recent experiments at Shoebury Ness ; when, at 
every graze of the cylindro-conical or cylindro-conoidal 
shot,* it took a fresh direction, deviating more and more 
to the right — an impoidant circumstance, which will no 
doubt be found to prevail in the ricochet of all cylindro- 
conical rifle shot from muskets as well as from cannon. 
When fired a ricochet over sea, it is probable that the 
shot would penetrate into the water so far that the im- 
pulsive force, resolved in the vertical direction, would 
not be suflScient to allow it to rise frbm thence. 

235. The CavaUi gun became unserviceable after 
having fired four rounds, by the copper ring or bush 
imbedded in the metal of the gun at the bottom of the 
bore being damaged. This rendered it necessary to 
remove the gun to the foundery, in order to have a 
new copper ring put in ; for this purpose it was neces- 
sary to cut away some of the metal of the gun, in order 
to set in the bush afresh. But however nicely tliis was 
done, it did not succeed, and at tlie next trial the whole 
of the breech was blown off.“ The Wahrendorff gun 
stood well, the wedge resisting more effectually the 

* Of three ^ns which had been constructed by Major Cavalli, one broke 
at the first trial in Swedm, in consequence, as he alleges, of the badnesss 
oi the metal ; and the third broke at the fourth round of the practice at 
Shoebury Kess. M. Cavalli considers that the mechanical arrangements 
for closing the hreech were all but perfect, and he regrets that the failure in 
this country prevented the effect of nis arrangement from being made evident. 
It is said that M. Cavalli seeks compensation from this Government for his 
invention ; but having, before the experiments took place, made it known to 
the world by a detaileti publication of bis whole scheme, and this having 
failed, he can have no other claim than to a remuneration for his expenses in 
attending the trials. 
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force of the discharge than that of the Oavalli gun. 
If the latter, when it failed, had been on board a ship, 
the breech would have passed through, or have made a 
prodigious fracture in the opposite side ; and conse- 
quently, besides the physical injury, it must have pro- 
duced the worst moral effect on the crew. 

236. Baron Wahrendorff has invented a 24-pounder 
gun, which is also to be loaded at the breech. It is 
mounted on a cast-iron traversing carriage ; and, taking 
little room, it appears to be very fit for casemates. The 
upper part of the carriage has, on each side, the form 
of an inclined plane, which rises towards the breech, 
and terminates near either extremity in a curve whose 
concavity is upwards. Previously to the gun being 
fired the trunnions rest near the lower extremity ; and 
on the discharge taking place, the gun recoils on the 
trunnions, along the ascending plane, when its motion 
is j)re.sently stopped. After the recoil, the gun descends 
on the plane to its former position, where it rests after 
a few short vibrations. The axis of the gun constantly 
retains a parallel position, so that the pointing does not 
require readjustment after each round. 

The gun was worked easily by eight men, apparently 
without any strain on the carriage. With a charge of 
8 lbs., and with solid shot, the recoil was about 3 feet, 
and the trunnions did not reach the upper extremity of 
the inclined plane, though the surface was greased. 

VI. RELATIVE VALUES OP SOLID AND HOLLOW SHOT. 

237. The British shell guns having been compared 
(Arts. 224, 225) wdth the French canons obusiers, it is 
now intended to make a like comparison between the 
former and the solid shot-guns, which are at present 
employed in the Naval Service of this country, in order 
to ascertain whether or not the shell-guns do really 
possess such qualities, wdth respect to extent of range, 
accuracy of fire and penetrating force, as to warrant 
their appropriation as the pivot guns of steamera : which 
assuredly should, with equal or inferioi* weight, possess 
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those qualities in the highest degree. It is proposed at 
the same time to ascertain whether or not shell-guns are 
better adapted than others for the broadside batteries 
of ships, in wliich situations rapid firing and extensive 
perforations are the essential conditions of their action. 

238. From the foimulfe for V, the velocity (Arts. 
61, 63, and 68), it is evident that if shot, of equal 
diameters, but i'fiferent weights or densities, be j)ro- 
jected with charges whose weights bear the same pro- 
portion to the weights of the shot, as ^ or j, the initial 
velocities will he very nearly equal, any difference 
which may exist arising only from the small difference 
in the lengths of the charges. Now, since the quan- 
tities of motion lost by shot in passing through a short 
extent of space in air are very small, as may be shown 
from the formuhe, Art. 60, it follows that, when the 
gun is laid point blanlc, or with a small elevation, the 
ranges of solid and hollow shot of equal diameters, and 
charged proportionally to their weights, are very nearly 
equal. But when the elevation is increased, so that the 
extent of the range and the time of flight are consider- 
able, the solid shot, from its superior momentum, retains 
greater velocities at the end of equal times, and thus 
ranges farther than the hollow shot.^ Since, also, a 
hollow shot issues from the gun with a greater velocity 
than a solid shot of equal diameter, when the charges 
are equal, and even when the charge of the former is 
rather less than that of the latter ; it follows that, when 
laid point blank or with a small elevation, the hollow 
shot will range farther than the other ; yet it wull hap- 
pen, for the reason above mentioned, that by increasing 
the elevations, so as to increase the ranges and times of 
flight, the less rapid diminution of the velocity of the 


® This kis been disijnctly proved in experiments made on board the “ Ex- 
cellent;’ with 68-|>minder gnus, weighing 91 cwt. and 87 cwt., and 8-inch 
sliell-giins weighing 65 cwt. and 60 cwt. The lateral deviations of hollow 
shot were also much greater than those of solid shot* when the rano-es ex- 
ceeded In firing at a target resembling a ship’s side, "at the 

oistance of duOO yards, it was found that the different ranges of hollow shot 
varied from 300 to 400 yards, while the different ranges of solid shot did not 
mty mom than 200 yards. 
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heavier shot will cause the ranges to approximate ; 
and, at length, the elevations and times of flight being 
farther increased, while the charges remain as at first, 
the range of the solid shot will exceed that of the 
hollow shot. 

239. When the velocity with which a hollow shot 
strikes an object, as a ship’s side, is less than that with 
which a solid shot strikes such object, provided it pene- 
trate, the magnitude of the fracture, as well as the 
splintering and shattering effects produced by the hol- 
low shot, will be greater than those produced by the 
solid shot. (See Arts. 158, 159.) But when, in con- 
sequence of the greater distance of the object from the 
gun, it becomes necessary to give to the latter a con- 
siderable elevation, in order to obtain the required 
range, the accuracy of the firing and the probability 
of striking the object are diminished ; and, in this case, 
the solid shot has advantages over one which is hoUow ; 
the latter, even if accurately formed, is much more 
liable to lateral deviation than the other, particularly 
when fired across the direction of the wind ; the de- 
flectionls are very great in long ranges, and take place 
principally near the farther extremity of the trajectory. 
Hollow shot, and especially shells, are more liable than 
solid shot to iri'egular rotations during their flight, from 
their centi’es of gravity and of magnitude not coinciding. 
(See Arts. 180 to 189.) Even when empty, this will 
arise from the protrusion of the fuze, and the removal 
of metal to form the fuze hole, as well as from the 
unequal thickness of the metal in diflferent places, in 
which respect shells are seldom perfect ; and this irre- 
gularity is much greater wdien the shells are partially- 
loaded with lead, sand, and even -with the bursting 
powder, any of which is liable to change its place in 
the shell during its flight. The disadvantage produced 
by partial loading is manifest from the fact that shells 
so loaded neither range so correctly nor so far as when 
they have been entirely filled with the loading material. 

240. In confirmation of what has been stated abovej 
the following results of experiment are adduced : — 
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On comparing' together the 8-inch shell, gun of 6o cwt. 
with the 32-pounder weighing 66 cwt., the former pro- 
jecting hollow shot weighing 56 lbs., and the latter solid 
shot, the charges being equal (3^0 lbs.) for both ; it w-ill 
he found, from the tables of practice on board the “ Ex- 
cellent” (see Tables V. and YL, Appendix D), that, at 
equal elevations, from 1° to 10°, the ranges of the 32- 
pounder invariably exceeded those of the shell-gun, the 
differences increasing with the increase of elevation, 
and amounting, at 10°, to 300 yards. Similarly, with 
charges equal to 10 lbs., the ranges of the 32-pounder 
gun exceeded those of the 8-inch gun, when loaded 
shells weighing 51 lbs. 'were fired from the latter, the 
difference at 10° amounting to 460 yards. The ranges 
of the 50-pounder guns weighing 98 cwt. and 87 cwt., 
the former having a charge of 16 lbs., and the latter 
of 14 lbs., in a still higher degree exceeded, at equal 
elevations from 1° to 15°, the ranges of the 8-inch gun 
of 65 cwt., with its charge of 10 lbs., and projecting 
hollow shot weighing 56 lbs. and 51 lbs., the differences 
gradually increasing with the elevations, and amounting 
at 15° to above 800 yards for the 51 lbs. shot, and 447 
yards for the 56 lbs. shot. 

The following table, extracted from the practice made 
at Deal, in 1839, exhibits the relative values, with 
respect to range, of the 8-ineh gun projecting hollow 
shot, and other natures of iron ordnance projecting 
solid shot. 


Nattirt 

of 

Ortttsaa. 

WejM 

togth. 

Wiadage. 

Charge. 

Ranges in Yards to the first Graze, 
below the corresponding 
Elevations. 


cwta. 

ft. 

to. 

inch. 

'■■lbs.,'.;. 

P. B. 

10 

2° 

30 

40 

50 

8-ia* Oim . 

65 

9 

0 

0.125 

10 

474 

805 

1133 

1323 

1602 

1920 

32-Pr. . 

56 

0 

0 

' 0.233 

10 

475 

877 

1311 

1467 



Ditto * . 

63 

0 

7 

0.233 

12 

* . 

* » 

1366 

1581 

1832 

1998 

42-Pr. , 

SO 

10 

6 

0.173 

14 



13461605 

1842 

2086 

56-Pr. . 

97 

11 

0 

0.175 

16 



1350 1600 

1 




241. The 8-inch shell-gun (65 cwt.) is moreover 
infeiior in respect of range to the 32-pounder gun, solid 
shot being projected from both. For, from experiments 
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made on board the “ Excellent ” tlie charges (10 lbs.) 
and the elevations (from 3° to 8°) being equal, the 
ranges of the 32-pounder exceeded those of the shell- 
gun, by distances varying from 250 to 360 yards. The 
ranges of the shell-gun on board the “ Excellent ” com- 
pared with those of a 42-pounder gun weighing 67 cw4., 
charge 10 lbs. 8 oz. ; and a 68-pounder gun, weighing 
95 cwt., charge 16 lbs. on board the same ship; also 
with those of a 32-pounder (56 cwt.) at Deal, solid shot 
I)eing fired from all, presented similar results in proof of 
the inferiority of the shell-gun. But the most strikii:g 
instance occurs in the comparison of the above shell- 
gun with Mr. Monk’s 56-paixnder, weighing 97| cwt., 
charge 17 lbs. (solid shots being fired from each), the 
ranges given by the latter at Deal (in 1839) exceeding 
those of the shell-gun at equal elevations by distances 
varying from 400 to 590 yards. 

242. With respect to the velocities and penetrating 
forces of shot at different distances from the gun, the 
following table vfill show that hollow shot from an 
English 8-inch shell gun, with greater initial velocity, 
preserves at equal distances greater velocity and pene- 
trating power than hollov? shot from theT'rench eanon- 
obusier of 80 ; and that solid shot from a 68-pounder 
gun, with less initial velocity, has at equal distances 
beyond 800 yards greater velocity and penetrating 
force than the hollow shot from the 8-inch gun. Again, 
it appears that the 42 lbs. and 32 lbs. shot have, at 
equal distances, less penetrating forces than the shot 
from the last-mentioned gun ; and that the shot from 
the 56-pounder gun has both greater initial velocity 
and greater penetrating power than those from the 
8-inch gun, and indeed from any of the guns above 
named : — 
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Hatur© 

1 

W^eigbt 

■Weight 

1 

^ 1 

Initial 

Velo- 

! 

Distances 

in 

Velocities 
at the 

Ratios of 
penetrating 
Fcirces 
at the 
different 
Distances. 

■ . ■ of 

Ordnance. 

Windage. ' 

of 

Gun. 

of 

Shot. 

Charge. 

cities in 
Feet per 
Second, 

Yards 
from the 
Gun. 

correspond- 

ing 

Distances. 


in. ' Icwt. qrs- lbs. 

lbs. 

lbs. 



1225 

915 

6492 

3G20 

C:mon- 1 
Obiiaier > 

r 

0.1378 73 3 14 

58.8 

10 

1323 

100 

500 

(80)^ .1 
8- in. Shell 1 


Cwt. 

{ fo } 



! 

1000 

015 

1879 




( 

100 

1324 

6945 

gun, Eng- 1 
lish • . 1 

0.125 

56 

10 

1418 1 

500 

1000 

1019 

753 

4134 

2250 



" 



I 

100 

1211 . 

5812 

68-Pr. . 

0.2 

95 

68 

16 

1280 

500 

979 

3799 




t 

lOOO 

7G5 

2318 






( 

100 

1546 

8934 

50-Pr. . 

0.175 

98 

56 

16 

1G40 

500 

1213 

5499 





( 

1000 

913 

3115 



■ 



( 

100 

1273 

5489 

42-Pr. . 

9.2 

G7 

42 

m 

1360< 

500 

988 

3304 




1 

1000 

739 

1849 






( 

100 

1486 

G819 

32-Pr.« . 

0.233 

56 

32 

10 

1600{ 

! 500 

1116 

384i> 







i lOuO 

803 

1991 


243. In some trials which were made on hoard the 
“ Excellent,” with solid and hollow shot from a 68- 
ponnder gun, with equal charges and elevations, the 
range was found to he in favour of the hollow shot 
from the point blank direction, to an elevation of lf° 
inclusive ; at 3-|° the ranges were nearly equal ; after 
which, up to 6^°, the difference was slightly in favour 
of the solid shot : also the number of times in which the 
shots struck the object were nearly in tlie proportion 
of 5| to 4 in favour of the denser projectile. In the 
remarks on these trials it is stated that on the day of 
the experiment the wind was very fresh, blowing across 
the range, and that the soHd shot were more true in 
their flight than the hollow shot ; partly because the 
windage of the former was less, and partly because the 
hollow shot, being lighter than the others, were more 
affected by the wind. 


“ The windage is to be reduced to 0.2 inob, in a new 32-pounaer of 58 cwt. 
Iron', exieriments made on board the “ Excellent” in 1847, it is conchided 
tiiat with the 32-poimder gim, 66 ovvt., whose reduced charge is 6 lbs., double 
shotting may U cmpteyed with a certainty of penetrating, up to 400 yards ; 
witu the 32-iiouuder, 42 cwt, and charge of 4 lbs., up to 300 vards : and 
witii the 32-pounder, 25 cwt., ehajige 2i lbs., np to 200 yards. 
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244. With respect to the relative accuracy in the 
ranges of solid and hollow shot from an 8-inch shcdl gun, 
it wa-s found that, at the distance of 3000 yard.?, the dif- 
ferences between the ranges of hollow shot amounted to 
between 300 and 400 yards, while the differences between 
the ranges of the solid shots did not exceed 200 yards. 
Experiments were likewise made with hollow .shot and 
loaded shells, from an 8-ineh gun ; when it was found 
that, beyond 1500 yards, the fire with the shells was 
more nncex’tain than with the shot ; the number of times 
in which the object was struck by the former being, to 
the number struck by the latter, as 3 1 to 5. It was 
found too that the shells required half a degree more 
elevation than the hollow shot to attain the same range ; 
and that, when the shells were quite filled, they ranged 
farther and more accmately than when not fully charged, 
on account of the loose powder revolving within them 
during their flight. (See Arts. 189, 239.) 

The subjoined table of experiments is introduced in 
order to show the difierent elevations at which, with the 
given charges, solid and hollow shot projected from four 
different natures of guns attained the same range, 1250 
yards; the object fired at was a target in the Marshes 
at Woolwich, at that distance from the guns. 


Nature 

of 

OrtSnaace. 

Length. 

Weight 

of 

Gun. 

Nature 

and Weight of 
Shot. I 

Windage, 

Charge. 

Elevation. 

56-Pr. . 

32-?r. , 

I0>lncli , 
S-Iucii , 

ft. in. 

(11 0 

t 10 0 

9 6 

9 4 

9 0 

1 cwt., 

97 

86 

56 

84 

65 

■ ■ ■ ^ lbs. 

1 Solid 56 
,, 32 

Hollow 84 
,, 56 

.175 

*233 

.16 

,125 

A - lbs, ' 

1 13 

1 u 

10 

12 

10 

Sill. 

3 


From this table, it appears that the 8-inch gun required 
I of a degree more elevation than the 32-pounder gun ; 
and it is said to have made much worse practice, notwith- 
standing the greater windage of the latter. 

245. In the absence of experiments carried on expressly 
for the purpose of determining the relative deviations of 
solid and hollow shot from the object of aim, at different 

<3 
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distances from tte gun, the following table, computed 
from the formula. Art. 89, using the values of the coeffi- 
cient h for the two kinds of shot, is introduced.^ It is 
extracted from the ta,hle in the “ Suite des Ea'phiences cl 
Gavre” Paris, 1844, (page 42,). and exhibits the hori- 
zontal and . vertical deviations (supposed to be equal) for 
a 30-pounder long gun, (French,) and a canon-obusier 
of 80. 


Katnre of Ordnance. 

liTatare 

of 

Shot. 

Diameter 

of 

Shot. 

Charges. 

Distances in Yards, 

656 

1094 

1750 

2188 

Horizontal and Vertical Deviations. 

■ . 



inches. 

lbs.’ 02. 

ft. 

in. 


ft. in. 

ft. in. 

ft. in. 



1 

j8 4.4 

3 

7 


10 10 

31 6 

■53'. 9 

1 1 

Solid . 

6.28 

\5 8.2 

3 

11 


12 2 

39 9 

59 4 

30-I^r. Long Gun . < ! 



18 4.4 

4 

11 


15 1 

46 10 

83 B 


Hollow 

6.33 

\b 8.2 

5 

3 


16 9 

51 6 

91 10 

Canon-Obiisier 80, j | 

Solid . 

8.61 

7 11.5 

2 

3 


8 2 

22 4 

38 4 

No. 1 . . .ij 

Hollow 

8.67 

1 

7 11.5 

4 

11 


14 5 

42 4 

72 6 


From this table it appears, that, with the canon-obusier 
of 80, the deviation of hollow shot is, at all distances, 
about twice as great as that of solid shot. 

246. Till recently, as has been observed in Art. 215, 
the English shell guns were restricted to the use of single 
hollow shot, grape and case-shot ; but this restriction 
being manifestly a disadvantage to the service, and its 
necessity being doubted, at least with respect to the 8- 
inch gun weighing 65 ewt., experiments were carried on 
at Woolwich, in 1848 and 1849, in order to ascertain 
how many rounds the last mentioned nature of gun 
would stand with double shot; and what charge of 
powder it would bear up to the bursting quantity. The 
experiments decided against the necessity of the restric- 
tion, at least for ordnance east like the gun with which 
the experiments were made. This was an 8-inch gun, 
weighing 65 cwt. 3 qrs. 14 lbs., 9 feet long, cast at Low 
Moor Foundry, which is distinguished for the strength 
of its constructions m iron. On many other occasions 
when guns have been hurst on trial, a high charge was 
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at once used, but, in the present instance, the first 
charges were low, and the rest consisted of gradually aug- 
mented quantities of powder. Thus two hollow shots, 
each weighing 56 lbs., and one wad, being used tlrrough- 
out, 60 rounds were fired -with 5 lbs. of powder, ( half 
the sei’vice charge for one shot,) then 10 rounds with 6 
lbs., afterwards 10 rounds with 7 lbs., and so on, every 
siieceeding 10 rounds having the charge increased by 1 
lb., till 230 rounds in the whole -were fired ; the last ten 
rounds were consequently fired with the great charge of 
23 lbs. Tliese charges were resisted admirably, hut the 
recoil was very great, though the platform was inclined 
in an angle of 2| degrees : with a charge of 10 lbs. of 
powder and one hollow shot, the recoil ’was 8| feet ; with 
6 lbs. and two shots, it was 14 feet 4 inches ; with a 10 
lb. charge, and a single solid shot, 14 feet 10 inches ; 
but, with 10 lbs. and 2 shots, it "was not less than 24 feet. 
The gun was mounted on a ship carriage. In January, 
1849, the same piece of ordnance was used for the purpose 
of trying its efficiency in the discharge of two solid shots 
of 68 lbs. and a junk wad, when it bore well the fire of 
two rounds, each wdth a charge of 20 lbs. ; but, at the 
third round with an equal charge, (the 243rd round,) 
and two solid shots, the gun burst, its fragments as well 
as those of the carriage being driven in all directions. 
On examining the vent after the 220th round, it was 
found to have enlarged to .28 inch at top, and 1.13 inch 
at bottom. This severe trial seems to have established 
the safety of the 8-inch gun of 65 cwt. when double 
shotted, with moderate charges. 

247, Experiments have also been made with a new 
32-pounder gun of 42 cwt. from the same Foundiy ; its 
service charge ’with one shot (solid) being 6 lbs. ; and 
the following results have been obtained, solid shot and 
double wadding being used throughout. At first 40 
rounds with two shots and a charge of 6 lbs. were fired ; 
then 20 rounds with 3 shots and the same charge ; next 
20 rounds with 3 shots and a charge of 7 lbs. ; again 20 
rounds •with 3 shots and a char^ of 8 lbs., and ia> piiydbe 
charge being increased by 1 lb. of powder iii every 20 

Q 2 
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rounds, till it amounted to 11 lbs., when at tbe eighth 
round, with this charge and three shots, the gun burst. 
In these trials 404 shots were fired, and 1128 lbs, of 
powder consumed. 

Two 32-pounder guns which had been cast in Belgium, 
were also tried at Woolwich; and the following table 
contains a statement of the number of rounds which each 
gun bore : — 


Charge. 

Kiimber of 
Shot. 

Number of 
Wads. 

Number of 
Hounds. 

lbs. 

8 

2 

2 

40 

8 

8 

2 

20 

9 

3 

■ ' 2 

20 

10 

3 

2 

20 

11 

3 

2 

9 


The last round bui’st one of the guns, which, in the 
explosion, struck its neighbour, and damaged it so much, 
that it only stood one more round with the same charge ; 
at the next round it burst. 

In the trials, 287 shots were fired from the first gun, 
and 959 lbs. of powder were expended. 

248. In addition to the considerations of extent of 
range and precision in firing it is necessary to con- 
template the efifecte of shot and shells with respect to 
their powers of impact — a subject of no less importance 
than either of the others. The penetration of shot has 
been already treated of in Arts. 79 and 98 ; and it is 
intended in this place to notice the effects arising from 
the impact of shot or shells of different diameters. A 
solid or a hollow shot striking a mass of timber, as the 
side of a ship, crushes, fractures, and splits the wood to 
an extent which depends, in a great measure, on the 
superficies of the shot, or upon the area of a section 
through its centre ; and, consequently, is proportional to 
the square of its diameter. Thus, a large hollow shot 
will make a greater fracture, in consequence of a greater 
separation of the fibres of the material, than a solid ball 
of equal weight ; though the latter may penetrate deeper, 
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and thereby produce, in other respects, a greater efifect 
on and in a ship. It is evident, moreover, that the de- 
structiveness of shot in action must also he proj)ortional 
to the number of shots which strike the object at a given 
distance from the gun. W e have no certain evidence 
from experiment by which we may determine the average 
number of hits made by shot on an object at different 
distances, up to the greatest at which shot can be pro- 
jected with any chance of striking, suppose 2000 yards; 
and though, according to M. Piobert (see Art. 136), 
large shot strack a small object within 600 yards more 
frecpiently than smaller shot, yet it appears very pro- 
bable that at 2000 yards the causes of deflection (parti- 
cularly wind blowing across the range) would act more 
powerfully on large than on small shot, and certainly on 
hollow than on solid shot, and thus cause a smaller num- 
ber of hits to take place in an equal number of dis- 
charges. However, in the absence of sufficient data to 
determine this point, let it be assumed that the number 
of bits of shot of different natures and descriptions are 
equal ; and then it may be inferred that the splintering 
effects of shot are proportional to the squares of their 
diameter. 

This is an important advantage in favour of the 8-inch 
shell-gun individually ; but, on the other hand, it must 
in fairness be stated that magnitude of fracture is not 
the only thing to be considered in selecting ordnance 
for the general armament of ships. 

249. It has already been stated (Art. 97) that it may 
be doubted whether the appropriation of 8-inch shell 
guns to the broadside batteries of ships of all classes has 
not been carried too far, some ships being armed chiefly 
with that description of ordnance ; and whether it would 
not be more advantageous to limit, in all cases, the 
number of shell-guns to a lower proportion, and to com- 
bine them with others by a judicious selection of those 
best adapted to the circumstances of each case. 

All vessels, according to their displacement, can only 
cany a certain weight of metal, of which their armament 
is to consist, and can afford only a limited tonnage for 





the stowage of their ammtmition, projectiles and stores. 
The weights of the 8-inch shell-gun and of the 32-pounder 
gun are respectively 65 cwt. and 50 cwt., while the 
weights of the shot for the 8-inch and the 32- 
pounder gun, supposing an equalnumher to be distributed 
to each, are as 56 to 32, or as 7 to 4 : hence it will be 
found that eleven 8-ineh guns are nearly equal in weight 
to fourteen 32-pounders, their complements of shot being 
included. Thus a vessel which could carry on her broad- 
side only eleven 8-inch guns might be armed with four- 
teen 32-pounders. 

In engaging an enemy’s ship the aggregate magnitude 
of the fractures made in her side by the shot from the 
eleven 8-inch guns of her antagonist vdll be to that pro- 
duced by the shot from the fourteen 32-pounder guns, 
(assuming that the magnitudes of the fractures made by 
the shot from the two natures of ordnance, supposing all 
to hit, are proportional to the number of shots fired and 
to the squares of their diameters,) as 704 to 646 ; which 
no doubt is an important advantage in favour of the 8- 
inch shot. But is not the greater number of discharges 
made, in equal times, by the fourteen 32-pounders rela- 
tively with the discharges of the eleven 8-inch guns, 
and therefore the greater probability of damage to the 
opponent, a very important consideration, which should 
enter into the question of armament ? In this case the 
number of discharges and the proportion of hits, suppos- 
ing equal skill in gunnery and that both ships fire 
equally quick, will be as 14 to 11 ; a disparity which 
could s<^rcely be compensated by the greater magnitude 
of the fractures. 

In this proportion, nearly, have the number of guns 
in many of the ships of the British Navy, new as well 
as old, frigates, corvettes, and small vessels in particular 
(the Thetis, Inconstant, Castor, Cambrian, andDiedalus, 
for instance), b^n reduced, in order that they may carry 
the lieavy 32-TOunder8 of 56 pr 58 cwt. with the 8-inch 
g'uiis. Some frigates have been reduced from 42 guns 
to 24 ; others from 46 guns to 24, 26, and even to 19 
guns (see Return to an Order of the House of Commons, 
^pril 2ft, 1850). * 
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250. The author ventures, with great deference, to 
think that in many of the eombinations of 8-inch guns 
with 32-pounders in the armament of ships and vessels, 
too much consideration has been showm to the weight, 
and too little to the number of guns. He thinks that 
tlxe number of shell-guns has been made too great in the 
broadside batteries of some ships and vessels, several of 
whicli, indeed, have the whole of the batteries on one 
deck so armed — the “ Rodney,” 26 8-inch guns ; “ Prince 
Regent,” 32 ; “ Albion,” 26 ; “ Indefatigable,” 28. These, 
he believes, are exceptions, jpermitted for experiment, as in 
the case of the French frigate “ Psyche,”" in consequence 
of special applications made by their captains. All ex- 
periments with such ordnance are, no doubt, extremely 
desirable, and cannot but be beneficial. 

2.51. Judging from the armament of their ships, the 
problem concerning the relation between weight of gun 
and number of guns is solved by the naval artillerists of 
foreign nations with greater regard to number than by 


* The “ Psyche” frigate is an exception to this regulation. Her armament, 
as she was fitted out at Brest, in 1845, was as follows ; — 

Main' deck . . 18 80-poiinders, Paixharis Howitzers K'o. 2. 

„ . . 2 30-poimders long gims forward. 

„ . . 2 30-poimders long guns aft. ^ 

Quarter-deck . . 4 30-poiinders carronades. ^ 

Forecastle ... 4 30-poiinders long guns. 

This frigate, although rated in the Budget as a 40-gun ship, was built to 
carry hut 32 giiiis : she had, in 1845, hut 30. Her complement of crew was 
the same as that of a 40-gim ship, viz. 326 men, on the war establishment. 
Her scantling is much stronger than that of any 46-gun frigate. 

The eighteen 80-pounders on the main deck of the “ Psyche” are the Paix- 
haiis canons-obusiers of 80 No. 2 (see Art. 221), weight only 53 cwt. 2 qrs. 14 lbs. 
(the Paixhans gun No. 1 is 71 cwt, 2 qrs. 15 lbs.), charge 6 lbs. 9 oz. ; the 
chamber which, in No. 1 gun, is a cylinder of the diameter of a 24-pounder 
gun, being in gun No, 2 enlarged to that of a 30-poimder ; so that the con- 
traction being less, the oiieration of sponging is more imdily performed, the 
cartridge more easily got into its place, and the charge simnltanee facilitated. 
The canons-obusiers of 80 No. 2 are deficient in powers of range ; they are 
intended for moderate ranges ; their largest scales are only graduated to 1300 
yards, which admits that they are not efficient beyond that distance, and con- 
sequently that the “ Psyche” should avoid action at greater distancjes. 

Tlie observation made in Art. 97 on the reduction of the number oi guns in 
a ship’s armament, relatively to the displacement, is verified in recent practic-e 
by what is related of the “Pique” frigate, which was long under repair in 
Pembroke Dockyard, when she was rendered capable of carrying 40 guns, her 
former ratingbeing 36 only. 
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those of this country. The problem is one that has been 
much discussed; and practical limitations have been 
assigned to the number of shell-guns which should be 
allowed to a ship of war in most of the foreign services ; 
hut in none of them has the limit been extended to the 
armament of whole decks. By a regulation of April, 
1838, first-rates in the French navy were to carry 34 
canons-ohusiers of 30 on the upper decks ; but, by a 
recent regulation (1849), all these were to be replaced 
by 30-pounder guns No. 3, which shows that, calibre for 
calibre, guns are preferred by the French to chambered 
ordnance. By the decree of 1838 the number of canons- 
obusiers in line-of-battle ships was limited to four of 80, 
and these were ordered to be placed on the lower deck f 
but the number of canons-obusiers was subsequently in- 
creased by introducing six others, of the pattern No. 2, 
in the middle decks of first-rates and in the upper decks 
of second-rates, and four of the same pattern in the upper 
decks of third-rates. 

According to th« decree of the 27th of July, 1849, 
the numbers of canons-obusiers, and of solid shot guns 
on board of French ships of war, are to be as follow : — 
ships of 112 guns will carry four canons-obusiers of 80 
No. 1 on the lower deck, six ditto No. 2 on the middle 
deck, sftd six 50-pounder guns ; the rest of the armament, 
from the lower deck upwards, being 30-pounder guns 
Nos. 1, 2, 3, and 4. The 90-gun ships will carry four 
canons-obusiers of 80 No. 1 on the lower deck, six of 
No, 2 on the upper deck, the rest of the armament being 
six 50-pounder guns and 30-pounders Nos. 1, 2, and 3. 
The 82-gun ships, new model, will be armed in a similar 
manner mth ten canons-obusiers Nos. 1 and 2. The 
80-gun ship, old model, called 86, will carry four canons- 
ohusiers of 80 No. 1 on the lower deck, and four of the 
pattern No. 2 on the upper deck. The 70-gun ships. 


^ In conformity with a refill tion of the coramissions composed of the chief 
iiiitlioritks of the navy, maritime engineers and marine artillery (see Paixhans 
um Arme Muvelle, also M^rimces faitm far la Marine, 44 and 58), 
an-l in compliance with the opinion and advice of the Comity consnltatif de ia 
3-Ijrine of the 17 th June, 1824, ibid,, p. 49, ^ 



JSo caiioiis-obiisiers will be carried on the upper deck. 
Frigates of tbe first class will carry only two canons- 
obiisiers of 80 1. The second and third class frigates 

and rasees will be anned in a similar manner, each 
carrying two 50-pounder guns. 

252. The proportion of shell-guns varies very much 
in the ships of the British navy, even in those of the 

same class. See Parliamentary paper, May, 1849. The 
first-rates carry twelve 8-inch guns of 65 cwt. and 52 cwt • 
ships of the “ Eodney,” “ Albion,” and “ Prince Regent”’ 
class, twenty-six 8-inch guns each ; the “ Prince Regent ” 
thirty-two ditto, which for experiment are all placed on 
the lower deck. By the Parliamentary iiaper, J^o 126 
gleturn dated the 10th of May, 1849, Storekeeper’s 
Department), it appears that the total number of 8-inch 
shell-guns, weighing from 65 to 52 cwd., in the sailing 
ships and vessels of the British navy, was at that date 
^38, and the total number of 32-pounders, weighing 
from 56 cwt. to 42 cwd., was 8418, of which 3320 were the 
56 cwt. gun. In line-of-battle ships the total number 
of 8-inch sjiell-guns was 1136; and of 32-pounder guns 
6196, of which 2498 were the 56 cwt. gun. The Return 
does not specify how many of the 8-inch guns stated in 
the table were of 52, 60 and 65 cwt. 

The extent to which shell guns should enter into the 
aimament^ of a ship of war is a subject deserving much 
consideiation, and will be examined in a more advanced 
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(Art, 107) ; wliereas the B-incli guns, of 65 and 60 cwt., 
being limited to 6 lbs. charges when firing two hollow 
shot, cannot commence double shotting with any effect 
at a greater distance than 200 yards : therefore, a ship 
armed with 32-pounder English, or 30-pounder French 
guns, should never approach so near to a ship very 
extensively armed with shell guns or canons-obusiers as 
to be within reach of her double shotted ordnance. At 
distances, tlierefore, between 200 and 400 yards double 
sliotting can be used with effect from the 32-pounders 
only; and between these limits the ratio of the magni- 
tudes of tlie fractures produced by the two natures of 
ordnance would be as (8)* to 2 (6.3)\ or as 64 to 79.4 
nearly ; but as the rapidity of loading with single shot 
is greater than with double shot in a certain proportion, 
therefore givfing to the 8-inch gun, when using single 
shot, the benefit of this advantage, the above ratio of the 
effects of impact becomes, according to the best estimate 
that can be formed, as 7 to 8 ^. With respect to shell- 
firing, the 8-inch guns are restricted to the firing of only 
single shells or shot at distances beyond 200 yards, 
whilst the 32-pounders may fire two solid shot, or other 

S itiles, at 400 yards ; but as the destructive effects of 
, of different diameters increase in a much higher 
ratio than the squares of their diameters (see Art, 249), 
it may be presumed that the 8-inch gun will have, in 
shell-firing, a great superiority over any 32-pounders at 
that distance : it must be considered, however, that solid 
projectiles from 32-pounder guns, fired in greater num- 
bers than the shells, in equal times, and with their high 
degree of penetrating power, may produce destructive 
effecte equal, if not superior, to those which are expected 
from the 8-inch ordnance. 

It must be remarked that the recoil of the 8-inch gun 
exceeds that of the 32-pounder gun ; with the charges 
above-mentioned, the velocities of recoil are 16.2 feet, 
and 15 feet per second, res|>ectively ; and, the weights 
of the guns with their carriages being 78 cwt. and 68 
cwt., the momentum of the recoil of the 8-inch gun 
exceeds that of the 32-pounder gun in the ratio of 7 to 
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5.7 nearly. In comparing together the practice with 
two solid shots and that with two hollo-w shots, it must be 
borne in mind that there is always some risk of failure 
with the latter, since one or the other of the two is 
frequently found to be broken in pieces in the gun when 
fired with considerable charges, although, by experiments 
recently made, it appears that this very seldom occurs 
when, 'suppressing the wad,* the shot are placed in con- 
tact with each other. With respect to the lighter 8-inch 
guns, they are incapable of being fired, either with one 
solid or mth two hollow shot. 

254. It is, in general, only in direct broadside action 
at close quarters that double-shotting should be applied ; 
when, if on either side any errors should be committed 
in such practice, serious consequences may arise from 
want of sufficient penetrating power. In all oblique and 
raking fire, single shot and heavy charges, from all 
natures of ordnance, are required, particffiarly in raking 
a ship by the head, in order to break through the great 
masses of timber at her bow, and penetrate into and 
throughout the interior, for which purpose the single 
shot is most efficient. This observation on the import- 
ance of great penetrating power is again touched upon 
here, in order to introduce the very valuable and in- 
structive Reports to which reference has already been 
made in Art. 106. The reader is requested to refer to 
that and the previous article and- then to the statements 
which are given at length, in the note below.* These 


An account of shot wliicli entered His Majesty’s ship Shannon,” in the 
action with the “ Chesapeake,” June 1st, 1813 : — 

Shot, Tound 32~pouBder, cut away in the wake outer gammomog, 2 in. deep ; 

grape, 7 in number, betw^een 4 in. and 7 in. deep. , 

Foremast — Shot, round 32-pounder, 4 in. deep, 15 feet above deck. 

Mainmast — 32-poiinder, main-deck, 1, depth 1^ inch ; IS-xooimder, 10 feet 
above deck, IJ in. deep ; grape, 10 feet above deck, 2 in. deep ; gra^ie, 
1| in. deep in different places ; chain, 1, depth 1\ in., 15 feet above deck, 
3 feet deep ; grazes in several places, 1 in. deep. 

Mizenmast — 32-poiinder, round, 16 feet above deck, 3 feet split away In 
breadth, 5 feet up and down, and 6 in. d^p ; grape, 4 do. abreast, 3 in, 
deep. ' 

Cutwater and Knee of the Bead, — 32-pouBder, round, 2 in number, through ; 
IS-pounder, round, near the same place; 32 -ponader, round, in the 



hawse holes ; hawse pieces split away under the knee ; several grape 2 in. 

round, through bows ; knight-heads shot away ; several 

BttmT\TaltSlhaii-l^, ro^d, through; 18-pounder, round, 2 in. 

irn^^Fore Chains, Utwem Zrd a, id ith Guns.- 32-rounder, round, through 

WaS^S, 18-pounder, through ; chain, depth 3 in. ; 

* i 3 in deep ; 1 Iwlt, iron, 10 in. deep, and 6 cham-plates. 

BtiwunZthnnd 6th Guns in the raie.— 32-pounder, round, 2, 10 m deep ; 
^‘*Tiiunder, round, through; gmpe, 2 4 in. deep ; 7^6 in. deep. 
Water’s Edqe, 1th Gun. — Chain, 1, 5 m. deep ; 6 grape, 4 in. '^®P- . 

Main Chaiis, Sth and Zth (?««s.-32-pounder, round, through ; 1 ^Ulster, 
6 in. deep ; 18-pounder, round, 4 in. deep ; 4 har-shot, 8 in. deep. 

Water’s Edge, 10th Gfim.— 18-pounder, through; U grape, 3 in. deep; 4 
chain-plates ; 1 bolt, 3 in. deep ; 6 grape, 3 in. deep ; 32-pounder, round, 

througli larboard side, i at 1 , 0 

12 th Gun’; Water’s Edge, Channel Hl*.--18-pounder, round, through; 3 
grape, 3 in. deep ; 32-pounder, round, through ; 4 giai e, 2 in. deep. 
mh%m,Mizen oLim, Watery Edge.-lxon bolts, 2 in number, through 

2 chain-plates; 5 grape, 2 in. deep. i in 8ppn 

I4t/i Gun in the irote.— 18-pounder, round, through ; 1 3 m. deep. 

Omrter Gallery in the TFole.— 32-pounder, round, through ; 6 grape through. 
Forecastle.— Grape shot, 20 through ; larboard bumpin shot away ; fore chan- 
nel shot away ; forecastle and waist hammock stanchions shot away. 
Brjdimrhs— Quarterdeck.— 'Uma. chains or above, 32-pounder, round, through ; 
10 grape* 3 in. deep. Main cbaips mucb shot away ; Ib-pouridcr, round, 
tbron^h, 3 grape through. Mizen chains or above, 32-poiinder, round, 
through ; grape, 10 through. Mizen chains, much shot away. 

H.M.S. “ Shannon.’' 

(Signed) P. W. F. Wallis, Commanding OfBccr j 
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the American frigate « Chesapeake ” also of those which 
hit or wooded their masts and spars respectively, in the 
action ofthe 1st of June, 1813 : the statement^ there! 

jBfe/o/Sou>s.— 18- pounder, round, 6 in. deep. 

41*/^ 67ia;2y2€/.-~6 grape, 4 in. dfep/ ^ 

Fore-chain Plates. — Shot awaj. , ’ 

6tt ra<i 7tt OW,Jei7i;eeft._g grape-shot, 3 in. dee^ 
i lk CpmmtU Hafe.-18-pounder, round, through ; 11 grape 2 in deeu 
!>tA Gwa under Mam Chains . — 5 grape, 2 in deep ® 

im (?«n, si*._2 18-pounders, round, throiio-h.'^ " 

Do., water s crf^e._^2-poimder, round, 2 through ; 2 grape 2 in deen 
Aftermost Port, water's edge.~2 32-pounders round i 

round, through ; 1 pulnp-bolt throughT s SS’2 1 lep’ 

2/a< 14 

in. deep; 3--poimder, round, throu^'h : 12 orane 3 in rfAoit + 
ports 2 18-pounders, round, 3 in. deep ’ ^ ^ ’ ^ 

Starl^M^Counter.-7 planks, through; stem ports carried away ; grapie, 

Vpper (7oiCT/er.— 18-pounder, round, throu^^h. 

Bumarks :■ — 

Porecasth—GO grape, through ; 2 18-pounders, round, throiu^h 
A6oi;e C!mns.~5 grape, through 3 chain-platek 
Mam Chains . — o grape, through. 

^zere Chains. — 12 grape, 3 in. deep. 

Abaft i««o.— 18-pounder, round, through; 6 grape, 3 in. deep. 

United States Frigate “ Chesapeake.” 

(Signed) E. W. P. Wallis, Commanding OfBcer. 

[It IS stated in James’s ‘Naval History,’ vol. vi p 201 that rta 
side ^^ere loaded alternately tliou<ihOTt the broS 

.to, of a.«btok.to.d rtoS^ t„d Si «"chS.Skf? .IT'S; 

t^f aw“ fllant and distinguished ofScer who instituted anL^rtifiS 

Cantain information which might account for this discrepanev 

&«Sh™ -’’‘S ff “ double-headed shot tLe SS 

round shots Ld “^^m^eck guns were loaded alternately with two 

12-nontide. ^ few of these were provided for the boat’s 

deerguns h^ fCanSn V^.'ir f any musket-balls were put into the qiiarter- 
“cLsa,Svp”fiV»f ®^yi ’^nf thinks nol ITie 

shot f«d^ ft ^ Smpe, canister, double-headed, star chain- 

Si ttlef aTitoiT’i ^ aboTtMt to“g, 

lo^etner, and buck-shot m her musket cartridges. — ^A uthor.] 
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fore, present service-target proofs of facts, ^vhicli pf^nnot 
but be bighly instructive, and show that e\en in that 
celebrated action there were se^;eral instances of a 
deficiency of penetrating power. TV hether the cliaiges 
of powder were too small, the weight of metal pi ejected too 
gimt, or the powder of the “ Shannon -was deteriorati^l, 

IS not known ; the last circumstance is highly probable, 
for this was undoubtedly the case m the unfortunate but 
a-allant action of the Gue»ri&-e, Iliese documents thus 
convey warnings of the extreme importance of msuring 
abundant penetrating power in all cases, and afford no- 
tices of many other useful facts to which reference will 
hereafter be made, paidicularly in the article on the effects 
of Grape Shot, Section lY., Part lY., and in the account 
of the action between the “ Shannon and Chesapeake 

in Part Y. „ , n i • 

255. The destructive effects of shells on ships are 

assumed to be proportional to the cubes of the diameters, 
upon the principle that the effects produced by the 
explosions of live sheUs depend on the quantities ot 
bursting powder they contain, which, being as the 
volumes of the“shells, are evidently in that proportion. 
In strictness, however, this law holds good only tor 
shells which are fired into, and explode in earth, where 
they act as mines. In such cases, live shells are used 
with great advantage ; for example, in the attack ot 
fortresses, when they serve to destroy ramparts of earth, 
make breaches in scarps of masonry, or for the purpose 
of rendering them practicable for assault. ^ ^ 

By analogy, however, a shell lodged in a ship’s timbers, 
and there exploding, is supposed to act as a mine, with 
a force depending on its charge ; that is, proportional to 
the cube of its diameter. The greatest effect which a 
shell can produce in and on a ship, in action, is evidently 


* Les boml 36 s lancj^es liorizontalemeBt produiront en crevant des entomioirs 
proportioaB^s aiix ^ poiidr© dont elles seront remplis/’ — Boiismard, 

des JBimhei MtnmMm mr m Omr^e m Terre, yoL i. p. 303, 

sleils so fired mm applied wiii great skill and scienee at tke siege of 
Mooltan. 
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Qu’Jt^ntnn’n! Projeotiles n’aura toute I’efflcacit^ doat il est susceptible 
Expenments were made in the marshes at Woolwich, W. 19, 1850, 


that whicli takes place when it penetrates into and lodo-es 
in the side or body of the shiiD, and then explodes.^^ 

A shell suspended _ between decks, amid-ships and 
then exploded, acts with equal force in every direction • 
and in such circumstances, the effect upom the crew 
voiild unquestionably be more destructive than if the 
shell were moving with great horizontal velocity when 
it bursts. Again, a shell placed in contact with the deck 
^ exploded, would blow up the deck 

and likewise produce destractive effects in lateral direc- 
tions. Also a shell placed on the deck, and then ex- 
ploded, itouM, no doubt, make a prodigious breach in 
the deck below it, drive up the deck above, and act 
scwerely m lateral directions. The shell Whicli ex- 
ploded by accident on board the “ Medea” whilst cruising 
v ith the squadion blockading Alexandria in 1840 took 
place on the lower deck just above the shell-room ; killed 
the Bombardier who was unscrewing the cap, wounded 
several of the crew, knocked down all the bulkheads from 
the captains cabin to the boilers, broke three of the 
beams on the lovm- deck ; forced up some of the planks 
of tlm upper deck, and produced, for a considerable time 
much panic among the crew, and threw the whole 
squadron into consternation. These are portentous 
proofs of the terrific effects, physical and moral, produced 
upon a ship by the explosions of sheUs at rest within 
her, even though not imbedded in the mass of her sides 
01 body , and the like effects must be expected to ensue 
should an enemy s shell be planted or lodged in the ship 
before the explosion takes place.'’ 

256. It is this faculty of shells by which they act as 
mines that renders them most destructive to ships In 

Brest during thf years 
SQ noN . (Baixhans, Sur me Arm Nouvelle, pp. 

ISW Lt ^ Woolwich in 

l&oO, the terrific effects of shell-firing on and in a sHp, 
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wlxen the shells, l^avmg penetrated 

timbers to lodge and explode there, tool fulleflect, '^eie 
Swiy exeVfied/ Bnt the numerous failures of 

lose elperiment^ 

are essential to enable a shell to act a& ^ ^ y 

iieSt in horizontal shell firing. It is found that 
fou“soutoffive are extinguished on striking the 
water and about one in three on striking a ship , if the 
TlSl strike with the fuze end forward, which is generally 
the ca«e it is found that the timber, by its lesistaiice, 
forces “itself into and effectually plugs the foze. 

In the experiments made at Poi;temouth, with shel s 
buried in earth,” and in others with shells embedded in 
masses of timber,“ the explosions 

afforded also the strongest proofs of the piodigions 

power of shells acting like mines. In these circum- 

Lnees. the comparative effects produced by the 6.3 
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and 8-iiich sliells respectively, were propoi-tioiial tn 
chai;gc's or as the cubes of the diameters of the sh2h 
2oi. In the experiments, dSTo. 13 of 1847 nrirl v 
20 of 1849, the sheDs vvere taried iu eartQ ^1,°: 
able depths, or embedded m masses of timber Sue}, 
as were lodged m earth formed regular mines’, 
charges m exp odmg compressed the earth in everv 
direction, according to well-knoivn laws, forming S 

d)f _ compressiom” the 

ciateis Imnng their axes in the lines of least resist 
ance; while the shells lodged in timher, 
fibrous nature of that material, formed irregi^lar wmuSs 
of considerable length, and detached large masses S 
splinters, but in a manner to show little “ 

between the effects of shells embedded in me 
differeiff mediums : yet the shell which explodes w 
lodged in the side or body of a ship is, in fact, a mine • 
and, as such, is capable of producing the most destruc’ 
tive effects. But to obtain this effect on so sS an 
aiea as a slup occupies on a horizontal plane 

sheik projected at a considerable elevation, \as in wlnt 

IS called vertical firing, is a very difficult matter and the 
practice forms a very different case from that of slie ls 
projected horizontally (Art. 260). Concussion fuzes “ 
or percussion shells, are best adapted to the httei ’ 
are inapplicable to the former. Time-fuzes th 
must continue to be employed in horizon 
tlioiigh, this purpose, they are not 
uepeiided on. 

Even when good and safe percussion or concussion 
diffcTon«teh«en^thetS‘4Sm 

aat occanionod by the explosion of the ch^t-tod Je fst 

ignited. moment of stnbng, withont being previously 
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shells shall have been obtained,* time-fuzes will, never- 
J required in the naval aerv.ce lor shell-iir.ng 
S tTOPs on aliore," at open boats crowded mth root*, 
Sins Sed with men in their upper decks; al* for 
the*^ bombardment of towns 

destruction of storehouses, barracks, or magazines (.^rt. 
194 foTall which purposes mortar and not homtor, 

Sis’ are required. U. “bS^SS 

to exnlode after having penetrated to then tosements, 

WithOTt time-fuzes, what would Lord John Hay ha\e 


coticfarforv to know that a very near approach to 
- In the meantime itos f„“°^^in<r been invented Uich is 

this has concussion ansing from the impact in striking a resist- 

capable of actmg by the concussion^^^^^^ . i ^i 3 (.harge. 

ing tody, as a i ^ ® a . Catecbism on Naval Gun- 

Ihe 5.V u E,(;cel/ent ” states, “ that fuzes, not being always 

dri^^rithaetme JrighSr tee ’of blow’ (that is, by hyid), do. not ton 
«n rmrts in ^ times ; and it is recommended to ascertain experimentally 
equal parts m e^uai > ^ ^ j. intended to be used, by trpng one 

the rate *%efore the lUctice commences”-a caution highly 

L'^SrrfwmS detertorationof fuzes, in long services on forejpyf 
fmm hit damp. This observation carries the author back to a time 
^ tocoSid of an extensive brigade of 8-inoh howitzers, be had 
Sple expJrie™ this, and of the difficulties, uncertainties, and intricac.es 

to*'the'a«tho^^^ the operation of driving fuzes might 
w by mechanical agency, which alone can give that perfect y 

JiiWe^mSSSonto the oomposftion which is requisite to ensure equality 

f 3' a machine was contrived, by which each addition of compoiution 
received an equal degree of compression throughout, by hammers or 
of eaual weio-ht, falling freely through equal spaces, witb nice adjustments by 
Jhlch thlspaces of descent of the hammers might be accurately mamtamed 

^^^The teL^thuTdri^^^^ were found to burn much more equably than those 
driven bv hand ; and by this machine a great many fuzes might be ctoven at 
the same time, with the same moving power. The machine was of a very 
rude and imperfect construction, having been made for the trial. 
the author was not wrong in principle in proposing such a machine , and hp- 
witnessed muSi error and uncertainty in shelhfirmg on senuce, 
he'^lias looked back with regret that some such process had not been adopted 
Havin<^ read the very just observation quoted from the Excellent, and 
considering that the description of shell-firing to which this note relates 
demands the utmost perfection that can he given to this little implement, tiie 
aiit^-or conceives that it may not be unworthy the consideration of the able 
and distinguished officer who now presides over the Laboratory Department 
to annlv bis skill and ingt'Bmty to devise some instrument more constant and 
unerriho- than the arms and hands of men, which exert very different degrees 
of physical force, howeTer long habituated they may he to that particular 
occupation. 
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(lone at Bilboa/ or Sir R. Stopford at Acre? (See 
Art.' 195.) 

258. From experiments carried on at Gavre, in 
France, in 1836, it is found that a projectile will not 
lodge in a mass of timber unless it penetrate to a depth 
nearly equal to its diameter ; the strength or elasticity 
of the fibres forcing the shell out,*' if the penetration be 
not deep enough to allow the fibres to close behind the 
projectile, and thus keep it embedded in the wood. It 
is from this circumstance that, in ordinary shell-firing 
from slaps which are continually varying their dis- 
tances, charges .sufficient to obtain the necessary pene- 
tration and ensure the lodgment of the shell, must 
always be used, and fuzes prepared for corresponding 
times of flight ; but the percussion or concussion fuze 
obviates all these complications. 


® The practice of H. M. S. “ Pbcenix ’’ in May, 1837, at St, Sebastian, -^vas 
extremely efficient. All accounts concur in attributing to the unexpected 
but timely arrival of the steamers, and the extraordinary effects of live-shells, 
the success of the attack made by the Queen’s troops on the entrenched posi- 
tion of the Carlists. Shell-firing against trof>ps on shore had been previously 
tried, nearly in the same place, from some of the British frigates acting on 
the north-west coast of Spain in 1811, and in the naval operations of" 1812. 
These were undertaken before the campaign was opened on shore, to distract 
the attention of the French forces in the nortlx of Spain, and thus prevent 
their detaching, as %vas intended, a large portion of those troops to reinforce 
Marshal Marmont ; also to intercept and break up the communication which 
the French still carried on by sea with Bayonne ; and further, to succour and 
supply the guerilla corps with arms, ammunition, and stores. For these 
desultory enterjirises, the author, then serving in the north of Spain, directed 
tlie issue of 5|-inch shells to the British frigate the “ Surveillante,” and some 
other 24-poiuider frigates, to be used against any French “ colonnes mobiles ” 
which might l>e endeavouring to 0 ]>pose or prevent the landing of arms and 
supplies to the guerillas, should those columns ex|iose themselves to the fire 
of the ships at distances which neither case nor gi*a|>e shot could reach, nor 
round shot be used with advantage. The shells were api'died by the late 
gallant Sir George Collier, his first lieutenant OTleilly, and other meritorious 
officers, with great skill and effect, in a manner to furnish strong proof that, 
for such purposes, live-shells with time fuzes might always be used with 
great advantage. 

In attacking a redoubt, under the protection of wdricb the Turkish ships had 
rim on shore, in the o[»erations of 1807, a considerable body of Asiatic troops, 
together with a part of the creivs of the ships, having remaixxed on the beach, 
were dispersed by a few shells from the Fomp^e.’’ — ^James’s ‘ Naval History/ 
TOl iv., p. 181. 

** This frequently occurred in the shell experiments of 183B, by which it 
ap|»ars that many shells rebounded on striking, from mot having penetrated 
sufficiently. ’ ' ' ' ' 

R 2 
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* A remarkable proof of the importance of this occurred in the shell experi- 
ments of the 22nd of November, 1838 — round No. 5, when a 32-poiiiKler 
shell penetmti^ the side of the hulk “ Prince George,” below the water, 
lodged behind a rider, and made an opening in the side, which allowed the 
w'ater to rush in with considerable force : the perforation was in such a posi- 
tion that the carpenters who were present stated that it would have been 
im|X>ssiMe for them to have plugged or stopped the leak from the inside : the 
shedi did not explode. Had the fuze acted concussively, no such serious 
penetrating effects could have been produced. 

^ The targets, intend^ to represent parts of the sections of ships, as in 
Figs. 20 and 21, 24g, 260, consisted of piles driven into a mud-bank 

at iow-water : the h&nk, when iml covered by the sea, exhibited on its surface 
the grazes of the fragments which passed beyond the surfaces of the targets. 


In horizontal shell-firing consifeable Telocity 
required, that the shell may have sufficient penetrating 
poiver to act as a shot,^ if from any defect in the fuze it 
fail as a shell ; for, if the striking velocity and pene- 
trating power be small, the explosive actons rather 
towards the exterior, on which side the line ^of lesist- 
ance is the least, than towards the interior of the ship ; 

and this is the reason why shells that do not strike 

with considerable horizontal velocity so frequently^ ex- 
plode outwards, and throw their fragments hack. (See 
shell experiments of 1838 against the Prince George 
hulk at 1,200 yards.) With a little more penetrating 
powm- the explosion may take place both ways. _ If an 
iiiichora 10-inch shell, either of which- constitutes a 
powerful mine, should hit and lodge in a vessel any- 
where below the water-line, and explode outwards, it 
mio'ht prove most serious, and even fatal to her ; 
whereas, if it should hit an;p^here above the water- 
line, and act outwardly, the effect would not prove very 
injurious to the ship, and not at all so to the . 

259. The maximum effect of horizontal shell-firing 
witk time-fuzes is when the shell perforates the near 
side of an enemy’s ship, crosses the deck as a shot, 
penetrates into the other side just so far as that the 
line of least resistance may be inwards, and then ex- 
ploding, scatters its fragments back into the ship (fig. 
20.)’’ It thus combines, in one and the same projectile, 
the effects of both shot and shell but this requires a 
rare and almost miraculous concurrence of the con- 
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ditions and circumstances under wbich. the firm 
made. 


Bi id ship Section of a SO-Gun Frigate. 


200. Li vertical shell-firing against a ship, the great 
difficulty and uncertainty is to hit the object,— a mere 
speck in the amplitude of a long range ; but if a shell 
sliould chance to fall upon a ship, it must either lodge 
in her, or pass through her bottom and sink her. In 
this practice the fuze must burn long enough to exceed 
somewhat the time of flight. In horizontal shell-firing 
the conditions are very different ; the probability of 
hitting is very great ; and, in close action, in a smooth 
sea, may be considered certain ; but the difficulties and 
uncertainties relating to the fuze become then very 
great. The horizontal velocity is such that the shell 
passes over large portions of the range in times so 
short, that tlie smallest error in the estimated time 
during which the fuze wdll burn, destroys the effect. 
The shell may either explode prematurely, or may pass 
through both sides of the enemy’s ship without ex- 
ploding. The latter will be most frequently the case 
from the great care which must be taken that the shell 
sliould act as a shot in the event of the fuze being 
extinguished on grazing the water or striking the ship. 
On an average the probabilities of the former event 
happening and not happening are as 4 to 5, and of the 
latter as 1 to 3. (See Art. 256.) 

261. From what has been stated in the preceding 
Articles (256 to 260), it is evidently essential to the 
efficiency and simplicity of horizontei shell-firing, that 
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tlie shells should he of a nature to explode with the 
utmost certainty on striking the object. It became, 
therefore, of vast importance to endeavour to obtain 
either an infallible concussion fuze, ox a safe and 
efficient percussion shell (see the definition, Art. 257, 
Isote), which may be free from the danger arising 
from unscrewing the cap of a metal fuze (Arts. 255, 274), 
and may not require to be introduced into the gun 
before the cap is taken off ; so that the gun may be 
loaded with shell as quickly as with shot. It is of 
equal importance that the vital principle of the shell 
should not be destroyed in its flight by being immersed 
in water, in grazing, which so frequently extinguishes 
the fuzes of the common and concussion shells, nor be 
liable, like them, to be choked by the fibres of the 
medium struck. 

Should such weapons of destruction be obtained, their 
effects upon and in ships will depend mainly on the 
number of impacts, in a given number of rounds, on 
such solid parts of a vessel as present sufficient resist- 
ance to the blows to occasion the explosion of the shell, 
by which, together with the horizontal force of the 
latter, the fragments may be driven through the side 
and into the ship with power sufficient to produce an 
effect similar to that which is depicted in fig. 21, p. 250. 

The explosive agente contained in a percussion shell 
being necessarily so fortified as to withstand the resist- 
ance of a graze and the reaction which produces the 
rebound, and being capable of exploding only when a 
more violent shock of impact takes place, it follows 
that a percussion shell might perforate a slender or 
unrigid body without exploding, and even enter a port 
and - pa® across the deck to the opposite side of the 
ship, without producing any effect as a shell. 

It may, therefore, here be remarked that neither a 
concomion fiize nor a perctBsion shell are suitable 
weapons to be used for dismantling purposes (see Sect. 
IV., Part IV,) ; for although a shell may be capable of 
bringing down a mast by a direct hif, whether it burst 
or not, and would iiti&ifiibly fell a lower mast, did it 
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explode on striking, yet this is but a remote proba- 
bility ; and therefore shells whose explosion depends 
upon striking a "resisting body with great percussive 
force, would be wasted if fired at the rigging ; and in 
genei’al it may be said that although shells which do 
not explode will produce as much damage to masts, 
sails, and rigging as shot of the same diameter, yet this 
equality of effect would be obtained by a projectile 
which costs two or three times as much as a shot : 
shell-firing with such an object must therefore be enor- 
mously expensive. Shells may, no doubt, be used with 
considerable advantage for dismantling purposes at 
considerable distances, particularly in chasing or when 
chased; but for this they should have time-fuzes and 
sliould burst at a suitable distance short of the ship 
(Sect. IV., Pait IV.). 

262. It has been stated (see Articles 136, 248) that 
large projectiles are found to strike objects more fre- 
quently than small projectiles of equal density, fired 
with proportional charges f but that some of the causes 
of deflection (as a strong wind blowing across the 
range) act more powerfully on large projectiles, espe- 
cially those that are hollow, than on solid shot ; and 
that the probability of large hollow projectiles stinking 
an object as frequently as solid shot, diminishes as the 
distance of the object increases ; also that the deflection 
is most apparent towards the end of a long range (Art. 

When large and small projectiles are, both, shells or 
hollow shot, and are fired with charges which are to 
each other as the densities of the projectiles, the same 
law obtains : the inferiority of precision in the smaller 
shell, with respect to the proportion of hits, is mani- 
fest, and increases with the distance of the object, on 
account of the greater surface of the smaller sphere, 
compared with its weight,, and consequently with its 
momentum. The smaller shell has, in fact, less power 


® Pioberfc, Tralte d^Artillcrie, tom. ii, p. 270. Ware!, p, 28, Metz exjwri. 

ments, 1816 to 1825 ; and BuUrdes d IMi. 
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to overcome the resiistanee of the atmosphere, ami 
theix'fore does not retain its velocity so long as tlio 
larger shell. ^ * 

But when large and small projectiles are not of ecpial 
densitj” — the former being a shell or hollow shot, and 
the latter a solid ball — the case is materially altered, 
and even reversed. 

Lieutenant Ward, in his excellent treatise, already so 
frequently noticed, as well as all other naval authori- 
ties, lays" it down as a principle that, at long ranges 
and with guns of different calibres, the probabilities of 
hitting a given object are as the squares of the dia- 
meters of the balls, supposing all to be of equal density, 
and to he fired with proportional charges.® But when 
the densities are so unequal as those of hollow shot, or 
shells, and solid shot, whether of the same or of differ- 
ent diameters, the probability of hitting, in distant 
firing, is in favour of the denser projectile ; and it 
appears from the experiments of 1838, made on hoard 
the “ Excellent,” that this was found to he the case at 
short ranges hkewise.'* 


® lliis maxim teaches an important lesson in favonr of solid shot gtins of 
calibre, which appears not to have been without profit to the service to 
which Lieut. Ward belongs. 

^ On the 18th of October, 1838, on board the “Excellent,” 11 rounds of 
single shot were fired from a 32-pounder, 9 ft. 6 in. long, and weighing o6 
cwt., against a target set up at the distance of 400 yards ; the charge \\’as 
8 lbs. and the elevation half a degree. At every round the target was struck ; 
but at the fifth its top was just grazed. The gun was worked by 13 men, 
and the time in which all the 11 rounds were fired was 7 mins. 10 seconds. 
On the same day 11 rounds of single shot (hollow) were fired against the 
target, at the same distance, from a 68-pounder gun, 9 feet long and weighing 
65 cwt. ; the charge was 10 lbs., and the elevation -^ths of a degree. At the 
first, second, and fourth rounds the target was struck ; but at all the others 
, the shot fell short, except at the eleventh round, when it fell close to the 
ri^i stair ; and at the sixth and 8th rounds the shot was deflected to the 
right hand. The gun was worked by 15 men, and all the eleven rounds were 
fireil in 7 rams. 40 seconds. 

On the same day also^ 11 other rounds of solid shot being fired from the 
same 32-poimder gun, "with an e<jual charge and elevation, there were three 
hits, one of which was in the bull’s eye, and three other shot touched the 
target: while 11 hollow shot being fired from an S-inch gun, weighing 08 
cwt,, with a charge of 10 lbs, and an elevation equal to half a degree, two 
onfy hit. 

Experiment, 17th of October, 16 rgimds of hollow shot being fired 

fmm'un B-iiich gun, of 66 cwt., 12 lbs., elevation at 4(K) yards, and 



r.u:T 1 I{. PROBABILITIES OP STEIKIXG OBJECTS, 


The aiithor lias been at great pains to examine very 
closely the important problem of the probability of 
hitting small objects of equal and different surfaces, 
under all varieties of circumstance; and he would 
refer the reader to the subjects of probabilities and 
deviations which are stated at Articles 136,. 137, and 
143. Also to Articles 158, 159, 160, 241, and 242, for 
the results relating to ranges and penetration which 
have been obtained from experiments made on board 
tlie Excellent.” Eeference may also be made to 
Articles 242 and 243 for the relative accuracy of solid 
and liollow shot, and of solid shot and shells. • 

203. Although, _ as has already been sho^vn (Art. 
256), the destructive effects of an exjffoding shell are 
the greatest when it is embedded in a material whose 
fragments may be torn and scattered in every direction, 
and consequently that the maximum effect which a shell 
i.s capable of producing on and in a ship is when the 
shell lodges in some part of her mass and then explodes ; 
yet so great are the difficulties of obtaining such a 
re, suit in practice, that it has become a highly important 
object to endeavour to obtain some safe method of 
causing shells to explode, whilst moving with great 
horizontal velocity, on striking a ship ; and the effects 
of horizontal shell-firing we are now to explain. 

The actions of shells which explode on striking some 
solid part of a ship, though extremely formidable both 
to the vessel and to her crew, are far less so to the ship 
than those of an embedded shell ; and the two cases are 


the same uumber of rounds of solid shot fired from a 32-poimder gun, of 66 
cwt., charge 10 lbs. 11 oz., elevation I*’, the last five rounds double-shotted, 

same distance, the 32-poiinder gun made the best practice. 

"With respect to the accuracy and penetrating power of solid shot fired from 
32-|x>under guns at 1200 yards, the following results were obtained from the 
riXjieriments on the 17th of October, 1838* — Six rounds of solid shot beinot 
fired from a a2-pounder gim, 50 cwt., charge 8 lbs., elevation 2f , there were 
five direct hits ; and one shot^ ricocheted and struck the hulk ; the penetra- 
22, 25, 36, and 48 inches. The two first penetrated directly or 
into perfectly sound wood ; the last diagonally into solid but un- 

Five solid shot being fired from a 32-pounder gun, 46 cwt., charge 6 lbs., 
elevation 2t°, all struck the object directly. Penetration 39 inches diagonally, 
through sound plank and into solid timbers. 
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essentially different, since, if tlie percussive agent, 
whatever it be, perfoim its peculiar office, the shell to 
wffiich it is attached cannot lodge in the wood. When 
a shell explodes in passing through a ship’s side, the 
effect resembles that which accompanies the explosion 
of a spherical case-shot • after being projected from a 
gun ; the splinters, usually fifteen or sixteen in number, 
are carried forward into or across the ship in diverging 
paths, whose directions are compounded of that of the 
original projectile force and of those which the splinters 
would take from the action of the bursting charge 
alone. The cone of dispersion formed by the splinters 



(fig. 21) has frequently been obseiwed by the author 
when standing in a line perpendicular to the axis of the 
cone, or in the direction of the target. The paths of 
the splinters, being thus in the directions of the result- 
ants of the two forces just mentioned, have not a great 
lateral divergency ; and therefore the risk of casualties, 
at some distance from the original direction of the shell, 
is small compared with that which attends the explosion 
of an. emboaded shell, Whilst it is admitted that the 
force and of the explosion of an embedded shell 
on a ship a^’ in ^enefal more destructive than those of 
a sheE which bursts in passing rapidly through* the 
side, it is equally true that the latter are more destruc- 
tive tlmn the former the gun crews of the adjoin- 
ing, and still more own the oppc^te, guns, when both 
Iratteries are mann^, aod upon all the people on the 



fighting decks 'vvitliin the limits of the cone of 

sion. 

The 32-poiinder gun most frequently used in the 
experiments referred to in the note, Art. 262 in the 
comparison with other ordnance, was the 56-cwt a-un 
the windage of which (see Tables TI. and xf TT ’ 
Appendix D and Art. 198, Note) is excessive, being 
.233 inch whereas that of the gun against which its 
range and precision were tried is only .125 (Table 
X| II., Appendix D.). This old pattern gun is the 
only specimen of naval ordnance of fonner times 
remaining in use. It is no doubt a powerful gun, from 
its length and service-charge, but it is defective in 
cision on account of its excessive windage : it is there- 
fore very much to be desired that the new 3 
of 58 cwt. length 9 feet 6 inches, charges 10, 8, and 
0 lbs., windage .2 proposed by Colonel Dundas should 
be sanctioned, and forthwith provided, at least for trial, 
ft may then be determined what more can be done 
towards the improvement of that valuable class of gun 
and particularly whether the windage might not be 
repoed to .1Y6 The 32-pouBde.-s of 45 42 Jt. 

(Monks guns, B and C.) have only .173 windage, and 
ah the guns bored up from 24-iiounders only .123 • and 
there can be no reason why the new 32-pounder of 

pernicious and dis- 
creditable anomaly which still exists with respect to the 
windage of 32-pounders (Art. 198, Note) will then in 
a gi eat measure disappear. 

264. From all the preceding statements of the re- 
lative practice with shell-guns and the new ordnance 
or projecting heavy solid shot, it appears that, for 
power of range (see Arts. 240, 241, 243), for pene- 
trating force (Arts. 158, 242), and particularly for ac- 

262, with the Note), the solid 
shots fired from the long and powerful guns recently 
con^cted are more efficient than hollow shots from 
nell-guns By many experiments (see Arts. 243, 244) 

It IS found that the deviations of hollow shot from the 
point of aim are greater than those of solid shot. The 
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inferiority of shell-guns would, however, he amply com- 
pensated Vt^ieir great caiiacity for throwing projectiles 
of superior magnitude, either hollow shot or shells, if, 
as w'as generally the case during the last wmr, a ship 
could always attain a position for action within 1500 
yards (Art 244) without previously suffering serious 
damage : yet one disadvantage to which a ship cariying 
shell-guns would still he subject is that, being chambered, 
those guns are not so favourable as others for (juick 
loading (Art. 218). 

rihell-gnns and shell-firing are, as yet, untried in 
actual combat, in broadside batteries ; but there can be 
no doulit tliat, in a futui-e war, a ship armed chiefly 
with shell-guns, and not carrying with them a due pro- 
poition of solid shot guns, by which it may be adapted 
for action at great distances and at close quarters, will 
have to endure the serious ordeal of much distant firing, 
in which the superior accuracy of solid shot, in their 
flight, will give to the opposing ship, if more abundantly 
provided with such projectiles, and if its crew have 
equal skill in gunnery,* a decided advantage over the 
other (Art. 249). 

It appears therefore, to the author, to be a great mis- 
take to suppose that the propulsive poiver of steam, and 
the effects anticipated from shell-guns, will cause actions 
at sea to take place at close quarters only, and to be 
decided in a few minutes. Steam gives the means of 
avoiding, as well as of closing to action, and when that 
giant power shall have been applied to line-of-battle 
ships, as w'ell as to other vessels of war, as a locomotive 
bafue power, naval evolutions will be capable of being 
executed with the utmost precision ; and hence the prin- 
ciples of naval warfare with steam as well as wind will 
require to be well studied and practised by naval officers, 
in order that they inay qualify themselves for the various 


® " L^artilterie tio# tfew tfls «»mpliqu^e, L’oiHcier de marine qni 
fwsfede^celte mlmmmi 1# da eelni qni Fignore: c'est nne assertion 
qiti deriendra pour vous une ^vidente, en proportion des connaissances 

r#ll©s'qiie Tons teia la seletooede Fariillerie.’’ — Grdndral Bn Bonrg, 

; de h Mmrim^ Paris, 18 #. 
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operations to wliicli the new power in alliance with the 
sail will give rise. The destructive effects of shell-firing 
at short distances, and the extension that has been given 
to the projectile powers of artillery for very distant 
firing, far from tending to render close action unavoid- 
able or preferable, and naval battles of very short dura- 
tion, will, it may rather be presumed, cause actions at 
sea in general to be commenced at gi-eat distances, and 
be_ conducted with the utmost circumspection, tactical 
skill, and practical science. 

205. The final struggle at close quarters will, no 
doubt, be preceded by efforts even more strenuous than 
tljose employed on former occasions to cripple the enemy 
at a considerable distance, whilst endeavouring to close, 
as in the actions between the “ Macedonian ” and the 
“ United States ” (see Part Y.). No longer will a ship 
bp permitted, with impimity, to run down, end-on, 
against her opponent ; nor, vuthout serious damage, will 
divisions of fleets in line a-head, as at Trafalgar, be per- 
rnitted to advance, almost unscathed, against the broad- 
side batteries of heavily armed ships waiting to receive, 
and, with improved gunnery, well prepared to meet that 
mode of attack. Of this we find distinct w’arning iii all 
tlie commentaries that have been written on the naval 
actions of the late war. (See ‘ De la Grraviere,’ vol. ii., 
pp. 185, 188.) Seeing the progress which is now being 
made by foreign nations in introducing into their ships 
new and more powerful guns, with the doubts which 
iK’gin to be entertained of the superiority of canons- 
obusiers and the incendiary system (‘ De la Gravi^re,’ 
vol. i. 23 p. 98, 99, apd otlier writers; see also Arts. 249, 
253), we cannot fail to be convinced that distant firing 
will be the ruling practice on which success will prin- 
cipally depend in future war. This will require a cor- 
responding armament of long and powerful guns in our 
ships of war, and particularly in steam-vessels. At pre- 
sent the heaviest solid- shot gun in line-of-battle ships of 
the British navy is the 32-pounder! while shell-guns are 
preferred for the bow and stem armament of steamers. 
It is important to remark here thsri; the weight of the 
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Frencli 30-ppunder shot is about 32i lbs. English, and 
that the French 36-pounder shot weighs nearly 39 bs. 
English ^ The' new French 60-pounder (weight ot sliot 
66 lbs. English), tried at Gavre in 1848, though not 
vet adopted as a naval gun, is nearly equal to our 68- 
pounder, which the author has no doubt will hereafter 

be applied to the naval service.^ . , r, . i 

266. Witli rGsp6ct to tlic Xjiiited Statos, the iia\al 
authorities of that country are slow to imitate, and 
cautious not to commit themselves by any extensive 
adoption of shell-guns; they have accordingly incurred 
veiT littl^J expense in providing new guns ot that de- 
scription for the broadside batteries of their ships of the 
line and frigates ; and the naval officers of the United 
States, in general, do not appear to view vdth much 
favour the appropriation of shell-guns for the bow and 
stern armament of steamers. The Bureau of Ordnance 
know too well what they owe to long and powerful 
guns when these were opposed to carronades and short 
guns in the actions on the lakes of Canada (A.rt. 14/), 
as well as on the ocean (see Part ^ .), to be induced, 
without mature consideration, to provide shell-guns for 
general service, more particularly for steam warfare, 
which they think requires guns possessing, in the 
highest attainable degree, power of range, accuracy in 
distant firing, and penetrating force. The United States’ 
shell-gun, called the Paixhans’ gun, of 63 cwt., is only 
the old 42-pounder of 70 cwt., bored up to the calibre 
of a 64-pounder to fire hollow shots of 43 lbs., ’which, 
when filled with sand, are increased to 46 lbs. These 
shell-guns are incapable of firing solid shot ; four only' 
of them are placed on each deck of line-of-battle ships, 
and ttvn <» the main decks of frigates.” They have 
been found greatly wanting, both in range and accuracy, 
two points inc®fc ^seatial to a steamer’s battery (Ward, 

* A new 50-pounder p;un, whicli, bj a 

regirlatl'OE of tbe was to have entered largely into tbe arma- 
ment of tile bim since been withdrawn from tbe batteries of 

ship, , ^ ^ ^ „ 

^ Present armament of tho ships and vessels of the United States isavy. 

Bun^au of Artillery, May2i, 1S& . 
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p. 32) ; and accordingly we learn that new ordnance is 
being prepared, which there is every reason to believe 
will be guns for solid shot, combining accuracy with 
extent of range so as to enable a steamer to reach a 
line-of-battle ship with effect, at gxeat distance. 

In the work just quoted we find the following im- 
portant and very sage question propounded Might 
not the weight of metal required to make a shell-gun 
be much more usefully employed if cast into a doubly- 
fortified, long and efficient gun, even thpugh of less 
eulibre ? Such a gun would be far more accurate and 
efficient in distant firing ; and at close quarters, when 
double-shotted, would do powerful execution. Since 
the publication of the third edition of this work a 64- 
pounder unchambered gun, fulfilling in all respects 
these conditions and expectations, has been introduced 
into the naval service of the United States, as men- 
tioned in Art. 201. 

There has lately been tried in the United States a 
new- shell-gun, called a Columbiad ; its calibre 12 inches 
and weight of shell 172 lbs. With a charge of 20 lbs"’ 
and an_ elevation of 10°, it gave a range of 2770 yards*;’ 
and, wdth its maximum elevation and charade, nroduced 
a range of 5761 yards, or about 3i miles. 
btates^ Ordnance Manual, 1850, p. 3 64.) But the weiVht 
of this gun, 25,000 lbs., was found to render it inap- 
plicable to sea service, though.the results of the experi- 
ments are said to have been highly satisfactory. 

Aew 32 apd 64-pounder long guns, of various weights 
and dimensions, are now under trial in the United 
states, for the naval service, and the best of these will 
110 doubt be adopted. 

+ foreign navies, it is important to 

^te that the Russian navy during the war with Turkey 
in .... consisted of five divisions, each comprehending 
nine hne-of-battle ships, six frigates, eight corvettes and 
brigs, with mght steamers. This force has since been 
au^ented, in each division, to twelve line-of-battle ships 

vetk number of frigates and smaller 

vessels The total pstabhshment of the Russian fleet now 
consists of sixty ships of the line, armed with from 70 to 
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120 e’uus; tliirty-seven frigates of from 40 to 60 guns; 
seventy corvettes and brigs; forty steameis,^ and two 
Irandred gun-boats. The system of manning is by esta- 
blishments of Equipages de Ligne,^ 
iSTote') . Of this vast naval force tliree-nltlis^ai e statioiieci 
in the Baltic, and two-fifths in the Black Sea. In the 
former there were, in March, 1854, thirty-two sad of the 
line, armed and ready for sea, in the arsenal or harbour 
at Cronstadt,with the full proportion -of Tngates and 
smaller vessf^ls; and in the Black Sea, _ at Sevastopol, 
thirteen sail of the line, ready for sea, with a large pro- 

nortion of steam ships and small vessels. _ 

The Russian three-decked ships carry a mixed arma- 
ment of canons-obusiers, French pattern, and heavy solid 
shot o-uns"* on the loiver deck, 36-pounder long guns on 
the middle deck, 36-pounders No. 2 on the mam deck, 
and 36-pouiiders No. 3 on the quarter deck and iorc- 
castle. Two-decked ships have the same natures ol guns 
on tlieir lower, main, and upper decks, as the three-decked 
shins have on their lower, middle, and upper decks. 

The armament of the “ Pallas” frigate, of 1600 tons 
measurement, which was pierced for 64 guns, but car- 
ried during the peace 50 guns, may be taken as a coi- 
rect specimen of the general armament of the Russian 
frigates. The “ Pallas ” is provided with 30 guns on the 
main deck ; viz. twenty-six 24-pounders (9 feet long), 
weighing 50 cwt., and four 8-inch shell-guns (65 cwt.), 
British pattern; she carries on the forecastle two 
24-pounders similar to those on the main deck, and 
six 24-pounders (6|- feet long) of 30 cwt. On the 
quarter deck she has*^ twelve 24ipounders of 30 cwt. 

The Russians have no percussion shells, nor have^they 
adopted the French Billette shell (Art. 299, and Note). 
They prefer time fuzes, qnd use the metal screw fuze. 
It was with these that tihly' set fire to, and burned the 
Turkish squadron in Sinope Bay (Art. 302). 


» Judging from the fitct staled in note, p. 300 , communicated to the aiitlsor 
by Vice-Admiral Deans Dnndafi, concerning tiie nature of tlie sliot picked up 
at Sinope, these gnus mnit have 1»en 42-ponntleTS (equivalent to guns firing 
fth# of 38 ibs, weight, Sneb gms are known to be in use in the 

Havy. ’ ' ■ 
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The Eussiaii SG-pounder 
and their 24 lbs. shot is 
English. A new 
near! 

the Dutch navy : this is an excellent 
4624 kilog. (equal to 91 cw 


IS superior to our 32-pounder 
equal in weight to 22 lbs’ 
1 I + -- weight of its shot 

IS being prepared for 

gun, weighing 

.1 , “ j ii 1 ^ preponderance of 

T base ring to the 

muzzle, 3638 miUim. (equal to 12 feet nearly). The 

Danish pn-boats are armed with long and powerful 
GO-pounder ^ms (the weight of the shot equal to about 

T Danish 36-pounder 

^bs. Hi oz., and of a 30-pounder shot, 33f lbs 

These facts, and others which will be stated hereafter 
are distinct indications that in the foreign naval services 
professional opinion is undergoing a considerable re- 
action with respect to the value of shell-guns and shell- 
firmg. They also demonstrate the prevalence of an 

powerful solid shot guns 
vilEbe the most eftectual means of avoiding or counter- 
acting the destructive effects which hollow shot and 
shells wmuld unavoidably produce if the ship which 

proximTty. ^ 

It will not indeed be always in the powder of the 
coinmander of a ship, however desirous he may be of 
avoidiBg close action, to be able to accomplish that pur- 
pose; for in tlnek weather, or in a dark night, vessels 
may unexpectedly fall in with and be very Sear before 
they discern each other. These contingendes may hap! 
pen, and a close action may be thus suddenly broua-ht 
on ; but It may be presumed that the occurrence of sndi 
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surprises will be as rare as they have beeu m former 
wars between ships armed in tbe usual way Eitlier 
ihp sbins may come together by accident, and then the 
surprise will he mutual; or one of tbe two, previously 
knowing the position of the other, may take advantage 
of tlie obscurity to approacli ber unseen; but tins im- 
plies a difference in the degrees of vigilance on board 
the two ships which is scarcely within the limits of pro- 
bability Sliould tbe surprise be mntnal, tbe disadvan- 
tage vdil certainly be on the side of the ship which is 
not armed with shell-guns; if both are so armed, and 
of equal strength, it is evident that they may then | 

engage on equal terms. _ i i , j? •in i 

268. The 10-inch shell-gun is no doubt a formidable 

piece of ordnance ; its shell in exploding is a powerful 
mine ; but it is inferior in range to the heavy guns ^ 
now in use in the British navy, excepting the lower ^ 
classes of 32-pounders, The weight of the 10-inch 
shell-gun, when first introduced, was 84 cwt. (see Table 
XYII., App. B) ; but this was increased to 86 cwt,, by 
surrounding the breech and charging cylinder with an 
additional 4 cwt. of metal, and taking away about 2 cwt. 
from the forepart, by which means it has more “ pre- 
ponderance,” and is made to approximate nearer to the 
new principle stated in Art. 208. The small proportion 
of windage given to the 10-inch shell-guns (.16 of an 
inch — the same as a common howitzer — the 68-pounder 
gun having .2 of an inch) is also an improvement. _ A 
68-pounder gun (Art. 210) may be used for firing 
8-inch shells as well as 68 lb. shot. For shell-firing, 
indeed, it is not superior to the 10 or 8-inch guns, 
because shells will not hear higher charges than those 
established for shell-^ns ; but a 10-inch gun for firing 
hollow shot is inferior in range to a 68-pounder gun 
with solid shot. The difference of weight between 
these two pieces of ordnance is only 9 cwt., but the 
superiority of the Isdter in power of range, accuracy, 
and penetrating force, is of vast moment in steam 
warfare, ' _ | 

This superiority of 68-pounder unchambered guns, to 
the 10-inch chambered ^ell-guns, for the pivot guns of 
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steamers and sailing-ships, so strongly asserted by the 
author in the third edition of this work, is confirmed by 
the introduction of the new 64-ponnder gun, uncham- 
bered (Art. 201), which has been adopted in the naval 
service of the United States, to be exclusively the pivot- 
gun for steamers, and indeed for all classes of vessels 
in which gims so mounted are employed. The reasons 
assigned for this substitution are precisely those which 
have been expressed by the author in the preceding 
passage ; to which we may add that the unchambered 
gun can fire shells as well as solid shot, whereas the 
ch.'imbered guns cannot fire solid shot at all, nor even 
shells so far, so accurately, nor with so much pene- 
trating power as the unchambered gun can project 
solid shot. It may be added that the jsrinciple upon 
which is founded the new field artillery proposed by 
the Emperor Louis Napoleon, and lately adopted uni- 
versally in the French service, is that an unchambered 
12-pounder gun will do the work of a howitzer as 'well 
as its own, and will thus render the last nature of arm 
unnecessary. See Appendix B. 

Comparing a 10-inch shell-gun of 84 cwt., charge 
12 lbs., and a hollow shot of 84 lbs., with a 68-pounder 
gun of 95 cwt., charge 16 lbs. and solid shot, in respect 
of their range, we see that at an elevation of 1° the 
difference of range is 142 yards, at 2° it is about 190 
yards, in both cases in favour of the latter ; at 3° the 
68-pounder gun ranges about as far as the lO-inch gun 
does at 4°; the range of the former at 4° is greater 
than that of the other at 5° ; and at higher elevations 
tlie differences in favour of the 68-pounder increase 
considerably. At 15° the range of the 10-inch gun is 
3050 yards, and that of the 68-pounder gun 3673 yards 
(Tables Y., VI., Appendix D)". If we compare the 
trajectories of a hollow shot from a 10-inch gun, and of 
a solid shot from a 08-pounder, the elevation of the 
former gun being 5° and that of the latter 4° ; also the 
ranges of the 10-inch shot and the 68-pounder shot 
being, by the experiments, 1670 yards and 1737 yards 
respectively, the angle of descent for the solid shot is 
much less than for the hollow shot ; or the former,, neay 

s 2 


260 


NAVAL GUNNEET, 


Pabt III. 


tlie end of its flight, approaches much nearer than the 
other to a horizontal direction ; and the chance of hit- 
ting a small object near the extremity of the range of a 
shot is manifestly greater in proportion as the trajec- 
tory ® approaches, in that part, nearer to a horizontal 
direction; that is, as the angle of descent is less. It 
should be added, that hollow shot, being greater than 
solid shot of equah weight, are more liable than the 
latter to suffer lateral deflection from the action of wind 
and other causes, (Arts, 141, 239, 243.) 


The practice of representing the trajectories of shot may be very advan- 
tageously emiiloyed to exhibit the comparative curves in which projectiles 
move; and, from thence, the circmn stances which determine the relative 
efficiency of shot and shells, of different diameters and weights, when pro- 
jected from ordnance of equal or different dimensions and weights, at various 
elevations, and with various charges of powder. The author has laid down, 
by means of the first equation for ij. Art. 80 (the second, or third equation 
for y, on page 57, is more simple but rather less accurate), the trajectories, 
among others, of a solid shot from a 6S-poimder gun, and a hollow shot from 
a lO-inch gun, the ranges 1737 and 1670 yards, at the respective elevations 
of 4^ and 5", having been taken from the results of experiment ; the incon- 
venient magnitude of the scale has, however, deterred him from having them 
engraved for this work. In order to obviate any misapprehension which may 
arise on the part of the piactical reader, with respect to the correctness of such 
tracings, from an opinion that, because they are made by means of a theo- 
retical formula, they may differ materially from the figures of the paths in 
nature— the author thinks it right to observe that such difference cannot 
exist. The ranges having been given by experiment, the initial velocity, or 
the height due to it, may be obtained from the formula itself without the 
uncertainty which may attend the direct computation of that element by the 
formula for Y., Art, 61, or otherwise. The ordinates of the curve, corre- 
sponding to any assumed values of jr, may therefore be determined with as 
much correctness as simplicity, the value of c, for the particular nature of 
projectile, being determined as in Arts. 69, 60. In the examples alluded to, 
the range of the 68-pounder shot is, by experiment, greater than that of the 
10-inch shell, while its elevation is less ; therefore the curves must interst*ct 
one another near the end of the range, and the angle of descent of the liollow 
shot be necessarily greater than that of the solid shot. On this depend the 
limits within which an object may be struck, and it is capable of being 
a^ermined with all requisite accuracy. 

The computation, of the ordinates from the formula, and the manner of 
tracing the curve, should be taught in all schools of scientific gunnery ; the 
practice of doing^^ is capable, if the work is laid down on a scale of sufficient 
magnitude, of giving very correct notions concerning the various circum- 
stances on which the probability of a shot or shell taking good effect, at a 
given distance, dejiends. This subject is of particular importance where the 
comparative trajectories of solid and hollow shot are required, on account of 
the different degrees of rapidity with which the projectiles lose their velocities 
in passing through the atr, and the consequent increase in the inclinations of 
the descending branches to the horizon, as the projectiles approach the end of 
tight* , ■ 
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269. Table XXTII., Appendix D, exhibits the strength 
of the British Warlike Xavy at the present time, March 
1854.“ 

For these there have been provided 112 10-inch guns.'’ 
So far as these have been appropriated as bow and stem- 
guns to steamer's, the expediency of the measure is very 
inucb doubted, and it seems to be deserving of recon- 
sideration whether or not it might be better to replace 
them with 68-pounder guns of 95 cwt. in large vessels, 
and by the 88 cwt. 68-pounder guns for those that can- 
not well carry the heavier ordnance; also whether or 
not vessels that cannot carry these should be armed with 
32-])Ounders of 56 cwt., or of 58 cwt., in preference to 
the 8-inch shell-gun. Vessels, however, which are un- 
able to carry these guns at bow and stern, cannot be 
considered as eflScient war steamers; 

Vir. — THE STOWAGE OP SHELLS AVD THE PRECAUTIONS 
NEOBSSARY TO PREVENT ACCIDENTS IN SHELL-FIRING. 

270. Grreat alterations have been made in the arma- 
ment of the British Xavy since the regulation of July, 
1848. Shell guns have been introduced to a much 
greater extent, and the complements of shells for all 
rates and classes of tl.M. ships and vessels' have been 
considerably augmented. See the statements in the 
following table ; — 


a Official Navt List. 


Sailing Shii», and Ships propelled by Screws, in Commission, In Ordinary, and being Built. 


Rates. 

Sloops. 

Guard, Troop, 
Store Ships, 

.&c. 

First 

Second. 

Third. 

1 Fourth. 

Fifth. ^ ■ .| 

Sixth. 

17 

50 

24 

48 

!'.44 : 

34 

84 ■ 

38 


Ships propelled by Paddles. 


Frigates. 

Sloops. 

Guard, Troop, and Store Ships. 

18 

32 

2 


Besides 97 Tenders. 


^ Parliameatary Paper, Ho, 127. 

® See statement, No. 128, In tLe Appendix to' the ■ Second Beport of tLe 
Select Committee oix Ordnance Expenditure* 1849. 



Npmbbe OF Shells per Gun ob Caeeobabb, supplied to all Classes of H.M. SHps or Vessels of War 


Per Gun, or Garronade, 


No more than 500 Shells 8 In, to 
to any one Ship (^the dilference 
np in Kound Shot ^). 


{ For the first six . ► / * • * *40 

For the second six . . ... . 0 

For the remainder . . . . * * lO 

Steamers, Side Gnus, and Carronades . . . * . * 10 

Total Numhers. 

/ First Bates .... • • * * 

Second Rates (Princess Charlotte Class) . 450 
Other Second Rates 
Third Rates , . 

r. ... o, . / Fourth Rates . . 

Saihng Ships / , 

Sixth Rates . . 

All Sloops 
Brigs, “Es 


SHELLS fiUed 
with Powder 
and fixed to 
Wood Bottoms 


fi-In. or 32-Pounder 


No more than 500 Shells 6 In. to be sup- 
plied to any one Ship (the difference to he 
made up in Round Shot 


Classes, 


Note 1.— The following numbers of empty Shells with White Metal Fuzes will be 
"supplied for Brill in addition to the above proportion;— 


, 1 st, 2 nd, and 3rd Kales . , , . . • 6 

4th, 6th, and 6th Rates . 4 

All other Ships and Vessels , * . . 2 

Note 2.— When Ships cannot stow all the filled Shells allowed, empty ones are to be * proportion of Shells amounts to more than the 

supplied to complete the proportion without Boxes, but with the proper numl^r of Fuzes maximmn allowance of 600 of each nature, Bound Shot should toe 

and quantity of Powder. The quantity of Powder required for filling Naval bheUs is substituted for the Shells withheld. 

lO-Inches . ...... 5lb3. 8oz. 

4oz. ^ 

BG-Pouuder , . , . * . 1 lb. 12 oz. 

32-Pounder ...... 1 lb. 


jjoteS. No Shells for Guns or Carrouades of a lower calibre than 32-PouuderB of 

25 GWt. and 12 cwt. respectively. 


Pkoi'Obtions of Fuzes, of difibreiit kinds, supplied to H.M, Ships or Vessels of War. 


FUZES 


/ ^ f Three to every four Shells, 10 and 8 In,, for Pivot and Side Guns. 

Moorsom^s < Two to every three Sheik, 6 In., for Sailing Ships. 

[Three to every four Shells, 6 In., for Steamers. 

( One to every four Shells for Pivot and Side Guns. 

One to every three Shells, 6 In., for Sailing Ships. 

One to every four Sheik, 6 In., for Steamers. 

Spare 4 In. , One to every two Shells -with 3 In, Fuzes. 

Metal White, for Drill One to every empty Shell supplied for Drill, 


But, until the store of !Moorsom*s B^uzes admits of a larger 
supply, Ifuzes will be issued as under - 

{ One to every four Sheik, 10 and 8 In,, for Pivot and Side Guns, 
One to every three Shells, 6 In., for Sailing Ships. 

One to every four Sheik, 6 In., for Steamers, 


( Three to every four Sheik, 10 and 8 In., for Pivot and Side Guns. 
One to every three Sheik, 6 In., for Sailing Ships. 

Three to every four Shells, 6 In., for Steamers. 

Spare, 4 In. . . ... . . . , One to eveiy two Shells with 3 In. Fuzes. 


i Moorsomk* 


\ Short Range 


One to every three Shells, 6 In., for Sailing Ships. 


Kote.—No Yossel under a Sloop, commandeii by a Commander, is to be supplied with Moorsomk Fuzes. 


♦ The Board’s Order of 3nd May, 1853, ^ dhects Moorsom’s Fuzes to be supplied to one half the established number of 10 and 8 In. Shells instead of one fourth, and 3 ha. 

Fuzes to the other half. 
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To provide space for the stowage of these increased 
complements of shells, great alterations have necessarily 
been made in the internal fittings of all ships and vessels. 

271. In line-of-battle ships the shell-rooms for 6-inch 
shells have been obtained by convei’ting the upper part 
of the shot-lockers before the main-masts into rooms for 
their reception. A space about 4 ft. 6 in. deep has thus 
been taken from the shot-lockers, and appropriated to 
the stowage of 6-inch shells instead of the shot formerly 
contained in that space. This arrangement is sufficient 
to enable two-decked ships to receive their additional 
complement of 200 6-inch shells ; but in three-deckers it 
is found necessary to make more room by unfixing, 
emptying, and removing as many of the 8-inch shells as 
may be necessary — one 8-inch shell occupying nearly as 
much space as two of the others. 

The two 8-inch shell-rooms, in line-of-battle ships, are 
abaft the main-mast, one on each side of the passage 
under the scuttle. Over the loaded shells there is space 
sufficient for a considerable number of empty shells, 
which may accordingly be placed in compartments on 
the crown. Shells fitted with 3-inch fuzes are placed in 
one of these shell-rooms, and those fitted with short- 
range fuzes in the other. The 4*inch fuzes are con- 
sidered as “ spare fuzes,” and kept for distant firing. 

Dimensions of the 8-Inch Shell-Booms in Ships andFEssELS of different Bates, 
according to Regulation. No two Shell-Rooms are, however, exactly of these dimea- 
: sloas. ■■ ■ ■ . . «■ ■■■ 


Bates. 

Guns. 

Complement of 
Shells, distrifouted 
efjually in 
two Booms. 

Athwart 
■ Ships, . 

Dimensions 
Fore and 
Aft. 

Height. 

first Bat« , • 

Second ditto • 

Third ditto • 

Fourth ditto , 

Fifth ditto • . 

Sixth ditto * . 

110 to 120 
r 92 « 

t 84 

1 74 

1 70 

50 
/ 44 

1 36 

26 

420 

600 

360 

200 

200 

240 

100 

100 

one 

ft to. 

9 5 

12 S' 

9 3 

1 7 0 

i 8 3 

8 3 

4 1 

6 0 ; 

7 2 

ft. in. 

5 2 

5 2 

5 1 

5 1 

4 3 

4 3 

5 0 

5 0 

4 7 

ft. ill. 

6 0 
' 5 10 
• 5 10 

6 1 

5 7 

5 7 

5 4 

5 7 

6 Si 


The 92-giia ship is armed with tweaty-four 8-inch guns— the 84 has 
only eight : hence the difference in the complement of shells, and the capacity 
of the shell-rooms. 
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Dihehsioks of the 6-Inch Shell-Rooms in Sixth Rates, Cortettes, and Sloops. 


Eates. , 

Guns. 

Complement of 
Shells. 

Athwart- 

sMps. 

Fore and .Aft. 

Height' 

Sktii .Rates . 

22 

80 

Stowed iu ] 

ft. 

2 

in. 

9 

ft. in. 

4 7 

ft. 

4 

ill. 

3 

Corvette , , . 

18 1 

80J 

two Shell- i 

4 

3 

3 

0 

5 6 

..Brig . . ... 

16 

80] 

Rooms. 1 

4 

3 

2 

6 

4 

7 

Brig . . . 

12 : 

60. 

1 

1 1 

7 

10 

2 

1 

4 

9 


Tlie dimeBsions of the shell-rooms in the “ London,” 


92, and “ Formidable,” 

84, are : — 

“ London.” 
ft. in. 

Foi-midable.'' 

.ft, in. 

Height . 

. 5 

0 

6 10| 

Fore and Aft . 

. 2 in 

2 8 

Athwart-ships 

. 9 

0 

7 10 


The two last dimensions being dependent on the size 
of the shot-locker, no fixed quantity can be assigned to 
them for other classes of vessels; hut it appeal’s that 
room sufficient will be found in ships of inferior cla.sses, 
to stow the additional shells in the present shell-rooms, 
and in the spaces allowed for passages. 

Tlie Distances between tbe Load Water-Line, and the tops or crowns of the 
Spaces allotted for the 8-Inch Shell-Rooms, in the undermentioned Shii^s 
and Vessels, are — 


Caledonia 

Class, 

. 120 




ft. 

6 

in. 

8 

London . 

. 92 




8 

0 

Formidable 

. 84 




5 

8 

Benbow , 

. 74 




4 

0 

Cumberland 

. 70 




4 

6 

Vernon . « 

. 50 




7 

4 

Resistance 

. 44 




7 

0 

Pique • . ^ 

. 36 




5 

6 

Alarm ^ . 

. 26 




3 

6 

Dido, Corvette 

. 18 


' m 


2 

10 

Bittern * 

. 16 


« 


2 

3 

Esjiiegle , 

• 12 


# 


2 

10 


The water-tanks intervene between the 8-inch shell- 
room and the ship’s side, and shordd therefore always he 
kept filled. The chain-cables, shot-lockers, and spare 
hawsers, as well as water-tanks, lie between the 6-inch 


Old class, carrying only t-wo S2-poiinder guns, and twenty 32-ponnder 

carronades. 

^ Besides the “Alarm,” 26, we still have a small class of sixth-rates 
(formerly the 28-gun frigates), which now cany only two 50 cwt, 32-ponnder 
guns, and twenty-two 32-|)ounders of 40 cwt., and which therefore take a 
complement of eighty 6-inch shells, instead of 8-meh, as in &e cases of the 
“ Alam,” “ Vestal,” and “ Trincomalee ” classes. , 
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shell-rooms and the ship’s side in these classes, to render 
the rooms inaccessible to shot. 

The shell-rooms in fiigates being sufSciently large 
to receive their complements of 6-inch shells in addition 
to those of 8-inch, there is no necessity for emptying and 
removing any of the latter. 

The operation of passing shells through the tiers to 
the main hatchway, in frigates, requires so many hands, 
and is so slow, that it has been found necessary to make 
a new scuttle, immediately over the present one, to com- 
municate with the main deck, as in Ships of the Line, to 
admit of two shells being passed up at the same time.® 
Sloops are provided with 6-inch shells only ; and, of 
the established number, one-fourth are fitted with “ Short 
Range Fuzes as many are stow^ed away in the shell- 
room as it wall hold, and the remainder are placed empty 
in the wings of the bread-room. 

The shell-rooms of smaller brigs are constructed in 
the wungs, or spaces on each side of the bulk-heads of the 
magazine. 

Distances between tbe Load Water- Lines and tbe tops or crowns of the 
Magazines (column 1) in tbe undermentioned Classes of Ships and Yessels, 
and tbe difference in feet and inches between the Heavy Service and Light 
Service Water-Lines (column 2)^, 

1 . 


Caledonia . 


Claes. 

120 . 

ft. 

. 5 

in. 

6 . 

ft. 

. 1 

in. 

6 

London . 


92 . 

. 5 

6 . 

. 1 

4 

Formidable 


84 . 

. 6 

0 . 

. 1 

3 

Benbow . 


74 . 

. 5 

G . 

. 1 

3 

Cumberland 


70 . 

. G 

0 . 

. 1 

2 

Yernon 


50 . 

. 4 

10 . 

. 1 

0 

Itesistance 

4 

44’ . 

. 3 

6 , 

. 1 

0 

Pique 

% 

36 . 

. 2 

4 

. 0 

10 

Alarm 


26 . 

. 3 

4 . 

. 1 

0 

Dido, Corvette 


18 . 

.^2,. 

0 . 

. 0 

8 

Bittern . 


16 . 

. 1 

9 . 

. 0 

6 

Espi^le . 


12 . 

. 1 

7 , . 

. 0 

6 


® In the French frigate ‘‘ Psyche ” (see * French Armament/ in the forth- 
coming work on ‘ Shell Warfare’) a scuttle is opened in the deck between the 
guns, through which the shells are handed up, for the service of every piece. 
(See the new method of handing up cartridges for the supply of the gun- 
decks, Sec. Y., Part lY.) 

^ The figures in the last column denote the “ rise of the respective ships 
on the supposition that they have exhausted two months’ w’ater and provisions 
. — as much, prohahiy, as any British man-of-war consumes before replenishing 
either water or provisions, unless extraordinary circumstances have prevented 
the replenishment from taking place. 
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BiSTASCE from tlie Loab Water-Line to tLe Crown of the Magazines and Shell- 
Rooms of the iindei'mentioned Screw-Propelled Ships, 



1 , Ship’s Name aad 

1 No. of Guns. I 

Fitted with Bell’s Hexagonal 
Powder Cases. 

i 1 

j Shell-Rooms. ' 

1 


After Magazine. 

Fore Magazine. 



ft. in. 

ft. in. 

ft. in. i 



Royal Albert, 121 , 

4 10 i 

6 3 1 

5 B 1 



Agamemnon, 91 

4 9 

5 9 

2 3 



Majestic, 80 

6 6 

5 0 

’ 6 5 



Cressy, 80 / , 

4 9 

{ 5 6«1 

4 3 



Tribune, 31 

3 3 

2 5 

5 2 



* Before the Ship was adapted for the reception of a Screw Propeller, 


In the Prince Regent, which has lately been armed 
and fitted to a great extent for shell firing,® there is space 
snflScient for the stowage of 740 8-incli shells. 

The 6-inch shell-room is before the main-mast, having 
two doors which open into the main-hold, lined through- 
out with copper, and 9 feet 6 inches wide, 5 feet 3 inches 
long, and 6 feet high. The top of the space for loaded 
8-inch shells is about 5 feet below the load water-line, or 
2 feet below the orlop-deck. 

272. To avoid as much as possible the inconvenience 
and danger of filHng and fuzing shells on board of ship 
they are in general sent on board in boxes, each contain- 
ing one shell. 

The space required for stowage is computed from 
the dimensions of the boxes (Fig. 22), which are as 
follow 

For the 10-inch Shells. 8-inch Shells. 32-Pounders. 

Inches. Inches. 

Length. . . 12 10 

Width ... 12 10 

Depth . . . 12| 11 

The bulk of 100 10-inch Shells in boxes is about 87 
„ 8-inch Shells „ 64 

„ 32-lb. Shells „ 38 


® Thirty-two 8- inch guns of 65 cwt. on the lower deck ; thirty- four long 
32-pounders of 56 cwt. on the main deck ; and twenty-six 32-pounder8 of 42 
cwt. on the quarter deck and forecastle. The lower deck of the ** Qumn 
was, in 1840, armed with B-inch shell guns, displacing the B2-|M>underg of 
56 or 58 cwt, — Parliamentary Paper, Ko. 128,1840, Ine whole of the lower 
deck of the ** Koyal Albert” is armed with. B-inch shell guns of 65 owl. 
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Fig. 22. Fig. 23. 



But sxicli is tlie difficulty of finding stowage for the 
large equijament of shells in boxes of the above dimen- 
sions that it is proposed to substitute for the boxes a 
wooden fuze cover, as represented at AB in Fig. 23. 
For the purpose of carrying or suspending the shell, the 
cover AB is attached by a rope to the wooden bottom 
CD ; and between these plates the shell is confined, but 
so that it may be easily detached from them when it is 
to be introduced in the gun. The height for stowage 
would be thus reduced from 8.8 inches, W'hich is that of 
the box, to 7.6 inches; and the breadth from 8.2 inches 
to 6,25 inches. The French, experiencing the like w’ant 
of room, propose to suppress the box’" and to trice the 
shells to the beams. 

273. Wood fuzes having been found perishable, or to 
deteriorate by damp or heat in the vicissitudes of naval 
service, and more liable to be accidentally ignited than 
metal fuzes,” all sea-service shells, before they are shipped. 


* See Frenclt system of Stowage, Sect. Y. Part IV. 

^ The following awful catastrophe occurred on hoard H.M, S. the 
“Theseus ” in 1799, from the explosion of French shells, fitted, as shells are 
in that service, with wooden tees ; — 

Captain Miller, when in command of the “Theseus,” having a great 
desire to try the use* of shells fired from ships ; and having obtained se- 
venty 30-poimder and 24-pounder shells from a French store-ship which 
had been captured, directed the gunner of the ship to stow them in a secure 
place ; and some time afterwards, to examine and see that the shells vrere fit 
for use. For this purpose the shells were brought up and placed on the 
quarter deck. 


Whilst 
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are now fitted with metal screw fuzes, whose lengths are 
4 inches, 3 inches, and li inch (see Figs. 24, 25, 26, 
p. 271), and, these are protected hy metallic caps. 

Exclusive of the advantage of these metallic fuzes, on 
the ground of safety and that they suffer no deterioration 
from long custody on board of ship, shells fitted with 
them bm'st with greater violence than those which have 
wooden fuzes. The diameter of the fuze hole for the 
former being only .9 inch, whilst for the other it is 1.2 
inch, the larger tap permits the escape of the charge in 
some degree ; and thus, either the shell is not broken or 
it bursts with comparatively little effect. Ik n 8-inch 
shell with a wooden fuze requires a chai-ge of 22 oz. of 
powder to burst it, but a shell with a metal fuze bursts 
with a charge of 16 oz. ; a 6-ineh shell with a wmoden 
fuze requires 14 oz. of bursting powder, whilst a metal 
fuze shell of the same nature requires only 5 oz. A 
shell with a metal fuze is therefore a much more power- 
ful mine when it explodes on being fired into an enemy’s 
ship than a wood-fuzed shell of the same nature. On all 
these accounts, therefore, wood fuzes have been abolished 
in the naval service. 

274. To avoid danger in supplying guns with shells, 
the latter should be brought up in their boxes, the fasten- 


Whilst the gunner and his mate were so employed, the fuze of one of the 
shells took fire, the shell exploded, and set off all the rest in quick succession 1 
The ship was instantly in flames, in the main rigging and mizen top, in the 
cock-pit, in the tiers, m several places about the main deck ; the whole of the 
}KX>p and after part of the quarter-deck were blown to pieces, all the booms 
destroyed, and eight main-deck beams broken. Captain Miller, the gunner 
and hfs mate, and 32 men were killed ; 42 men were wounded ; 0 men jumped 
overboard and were drowmed. The ship was reduced to a perfect wreck, and 
nothing but the great exertions of the surviving oflicers and crew saved her 
from total destruction. 

Shells fitted with metallic fuzes are not liable to such a deflagration as this ; 
yet it appears (Cliarpentier, ^ E<*isal sur VArtiUerie de nos Navires de Ouerre,^ 
p. 167) that the French, notwithstanding the fragility of wooden fuzes, their 
liability to break in the gun, the perishable nature of wood, the chemical 
action of the composition, and the difficulty of x>reserving them from humidity 
on board a ship, prefer w’ood to metallic fuzes ; their argument being that 
these are conductors of heat, which wood is not, and are raised to such a tem- 
perature by the inflammation of the charge, and the ignition of the priming and 
eoafcnts of the fuze, as to set fire to the powder with which the fuze is in oon- 
tect, Iwfore- the shell arrives at its d^fcinatlon. 
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ings of which should not even he loosened till the shell 
is required to be put into the gun, and the cap of the 
fuze should not he taken off or unscrewed until the shell 
is actually introduced into the gun; the cap is then 
removed, and the shell is pushed home, the rammer head 
having a cavity in it to receive the head of the fuze, 
and thus protect the priming from contact with the 
rammer. 

The precaution of not unscrewing the cap of the fuze 
till the shell is in the gun is of the utmost consequence. 
A terrific accident occurred in the shell-room, or on 
deck, on board H.M.S. the “ Medea,” by the ignition of a 
fuze in unscrevfing the cap (Arts, 255, 2G1), and the 
like accident occurred on one other occasion.* The screws 
have since, as a preventive, been fitted on the outside 
of the fuze (see Fig. 27), and this method has been found 
to succeed. 

275. As it may not be practicable to bring up shells 
from the shell-room rapidly enough for quick broadside 
firing after an action shall have commenced, two or 
three shells per gun, enclosed in their boxes, Fig. 21, or 
fitted with fuze-covers, Fig. 22, are, before going into 
action, placed on shelves behind, or triced to the beams 
of the fighting decks amid-ships; the reason given for 
this arrangement is that shells so placed are less exposed 
to the danger of being struck by the enemy’s shot, than 
in any other position on the deck.*' 


* "While the crew of the were being exercised at Plymouth, one 

of the men, in taking the cap from off the fuze of an 8-inch shell, turned the 
screw the wrong way, by which the fuze itself became unscrewed ; the conse- 
quence was that, when the shell was fired, it split the gun (one of GO cwt.) 
near the muzzle in three places. Such an accident having occurred in a mere 
exf>eriment, and with trained seamen gunners, what dangers may not he 
apprehended in a naval action, and, through our insufficiency of skilful bom- 
bardiers, with men imperfectly trained ? 

^ By a recent general order, issued to the fleet in the Baltic, the number of 
shells to be placed on the fighting decks of ships going into action is increased 
from four to five ; the whole to be ranged on the opposite side to that 
engaged ; and cases of reserve ammunition hung up amid-ships ready at 
quarters. This increase in the number of loaded shells and cartridge cases 
will multiply, in prof/ortion, the chances of shells being struck and exploded, 
and of ammunition being ignited. Nor does this arrangement appear to be 
preferable to that of stowing shells amid-ships on shelves behind the beams ; 
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The Caps for Short Eange Fuzes 
have a ring tamed on the face, as 
at a, which is filled with red sealing 
wax : the other caps are quite plain. 
Each cap has a brass wire spring, 
and a piece of buff leather in it, as 
at h, to keep the priming in its 
place. 


276. Quick broadside shell-firing 'will not in general 
commence till the distance is within that which admits 
of the short range fuze being used, viz. 600 yards, for 
if the firing commence at great distances, it would he 
necessary to begin with the 3-inch fuze, and then change 
to the short-range fuze ; or, if the distance he much 
greater, to commence with the 4-inch fuze, then change to 
the 3-inch fuze, and ultimately to the short-range fuze ; 


for the side not engaged at the commencement of the battle may suddenly 
require to be manned for action on that side alone, or on both sides at the 
same time ; which, in either case, will necessitate the immediate removal of 
the shells from the side not originally engaged. It may therefore be inferred 
that the action thus to be prepared for, is such that one side only will be 
required for action ; and tliis can only be in the attack of fortresses or other 
stationary objects, when each of the attacking ships shall have taken a. fixed 
position in which to bring the guns of a single bimdside to bear on the object 
of attack ; but, in so far as the attack may be against walls of stone, shells, as 
has already observed, had better remain ip Ike shell-room* 
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but any change made in tbe class of fuze in action is 
bigbly inexpedient, and should be avoided, if possible. 
If, however, ships are furnished with so large a supply 
of shells as not to be obliged to reserve them for close 
action, shell-firing may commence with 8-inch guns as 
soon as the ship gets within the distance corresponding 
to the time of the 3-inch fuze, viz. at 1,800 or 1,900 yards. 
In such cases, officers must bear in mind that the ne- 
cessity of a change in shell-firing, from one class-of fuze 
to another, is as great as that of the change from one 
charge of powder to another, and may be made with 
equal facility. 

277. From the difficulty and inconvenience there 
would be, in action, in reducing the lengths of fuzes or 
the times of their burning, in order to suit the distances 
at which shell-firing may be carried on as vessels approach 
each other, time-fuzes have been divided into three 
classes, as stated in Art. 273. By this very necessary 
arrangement the inaptitude of time-fuzes to horizontal 
shell-firing is in some degree remedied ; for although, in 
changing the class of the fuze, it is theoretically true 
that a jump is made from one class to another in respect 
to time, without relation to other circumstances, and 
that there is obviously a large margin for error in taking 
any one time-fiize as constant when all other circum- 
stances, as distance, charge, elevation, and actual time of 
flight, to all of which the fuze should be nicely adapted, 
are variable, yet practically this classification is an 
important element in the use of time-fuzes. Where the 
4-inch fuze of 20 seconds ceases to be suitable, the class 
of 3-ineh fuzes of seven seconds and a half come into 
, use ; and when the distance of GOO yards is attained, tbe 
short-range fuze takes place of the other. Shells fitted 
with any one of these different fuzes are calculated to 
range the corresponding distance with the lowest charge 
before exploding. At shorter distances shells so fitted 
might penetrate both sides without exploding. In 
Table _XV., Appendix D., the times of flight have been 
made intentionally longer than are strictly neeessaiy, by 
I of a second, to obviate any risk of the explosion taking 
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place before the ship fired at is struck. Should the ex- 
plosion take place prematurely, it is obvious that the 
projectile would be lost both as a shot and a shell. This 
quarter of a second would allow for any little error that 
might exist in the fuze from a defect of length. If the 
faze be too long the error is of less moment, since there 
would be at least a tolerable certainty of the shell explod- 
ing soon after striking, from the shortness of the column 
of composition then remaining unconsumed. 

278. The 4-inch fuzes, fig. 24, are driven with fuze 
composition, and are intended for distant firing ; their 
full time of burning being twenty seconds. They may 
be cut off, or bored into, or reduced with the slitting saw, 
or bored up with the fuze auger as occasion may require ; 
but it must be observed that if the 4-inch fuzes are cut 
into with a slitting saw very deeply, the lower part of 
the fuze is liable to be broken off by the concussion of the 
charge ; the composition may then be disturbed, and, 
consequently, premature explosion may take place. 

The 3-inch fuzes, fig. 25, are driven with mealed 
powder ; their time of burning is seven seconds and a 
half ; they are not to be cut oft", but may be bored into, 
or down, from the top, when to be used for distances 
under 1900 yards. The II inch, or short-range fuze of 
.35 of an inch of fuze composition, fig. 26, is, with the 
priming, intended to burn a short two seconds. 

Metal screw fuzes possess this great advantage, that 
they do not protrude so much as common fuzes above 
the surface of the shell, and, being finnly screwed into 
it, they are not so liable to be broken or knocked out, 
either in the gun or on striking and passing through a 
ship’s side. 

279. To ascertain the comparative capability of shells 
having metallic screw fuzes, with metallic caps, to resist 
the explosion of a contiguous shell, nine shells so fitted 
were placed in a pile, and one of those mo.st covered by 
the others exploded. None of the fuzqS of the other 
eight shells were ignited by the explosion, as undoubtedly 
would be the case of shells having common wooden fuzes 
with canvas mps. 
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From tte above experiment it vas concluded, that 
shells fitted with metalKc fuzes would be proof in all 
cases against the explosion of a contiguous shell ; but it 
appears by subsequent experiments, that this is not an 
invariable fact. It is now known that any loaded shell 
at rest, when strack by a solid shot, fired with even a 
moderate charge,' from a sea-service gun, will be ex- 
ploded, if not with as much violence as when burst by 
its o’svm fuze, yet with foi’ce sufficient to scatter in every 
direction, and to considerable distances, any other shells 
that may be placed together. 

Sixteen shells were piled on the top of each other, on 
the mud, about 40 yards from the “ Excellent,” and fii’ed 
at with a solid shot from a 32-pounder gun of 5(1 cwt., 
charge 6 lbs. ; the result wa.s, that tlie shot, on striking 
the shell, broke it, exploded the powder it contained, and 
scattered the other shells in every direction. Nine were 
driven into the sea, the rest into the mud, and could not 
be found. It was “ thought" but this is not certain, that 
only the shell that had been struck exploded. This 
experiment was repeated with the like result. 

“It follows,” states the Eeport on this experiment, “that 
a shot will explode a shell on striking it ; and altliough 
with less force than in the ordinary manner, yet suf- 
ficiently so to render such an explosion disastrous ; con- 
sequently gi’eat care should be taken in action to expo.se 
shells as little as possible.” 

280. To account for the explosion of a shell on being 
struck by a shot, it has been sunnised, that the sliot first 
breaks the shell, and in doing so, elicits a spark which 
fires the bursting charge contained in it. 

There is reason to doubt this. The po'wder which the 
shell contained, exploded, according to this supposition, 
when in a state of dispersion ; it could not therefoic have 
strength sufficient to scatter tlie other shells in every 
direction, so far and so forcibly as in the experiments by 
which that effect was produced. The only rational wwy 
of accounting tor this fact is, that the powder contained 
in the shell was ignited contemporaneously with, or at 
least instantaneously after the breaking of the shell by 
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the blow ; and this could only be by the powder in the 
shell having been exploded by the percussion. This 
will also account for the detonation being less than usual, 
while the force of the explosion was still so great as to 
produce the above-mentioned effects. 

281. The direct and secondary effects produced b}^ 
firing a solid shot into a pile or mass of shells, were fi.rst 
exhibited in Holland by the follovdng experiments, to 
ascertain whether the effects that might be produced in 
a sliip in action, by a shot striking a rank or pile of 
shells, were as destructive and serious as the author of the 
Naval Gunnery had stated in Art. 252 in the third 
edition of this work. 

For this a pile of 430 shells in their boxes, ranged 
three deep, was fired at with .solid shot at a considerable 
distance. At every round that hit, 3 or 4 of the shells 
were broken, and their contents exploded, without the 
usual “ report,” but with sufficient violence to derange 
the whole mass, and to set fire to the fuze of a shell 
which had not been stnick : by which contre-coiip, the 
shell exploded with its full force ! 

282. These results being far more formidable and 
alarming, than those obtained from the previous experi- 
ments (Ai-t. 279), by which the explosion of a .shell on 
being struck by a shot was fully proved,* the author 
deemed it his duty to communicate to the first Lord of the 
Admiralty this confirmation of the apprehensions which 
lie liad long entertained of the extreme danger of stow- 
ing ranks and multiplicities of live shells on the fighting 
decks of ships in action ; and he strongly recommended 
that a course of experiments, similar to tho.se made in 
Holland in 1852, should be undertaken at Portsmouth, to 
try whether it is safe and prudent to leave in force, the 
regulation which prescribes, that all ships on going into 
close and the closest action, should have tAvo shells (in- 
creased to five by a late regulation. Art. 275, Note) per 
gun of every nature and description, placed, ready for 

♦ It was thought at iht time that tWs explcmioB produced tlie mmni&tf 
effect of. exploding a shell wMch had not hem stmoh directly ; but the expio- 
slyn of the latter shell was caused by the tgaiMon of its own fuze. 
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■ose, on their fighting decks. This was accordingly done. 
The author did not attend the experiments, but the fol- 
lowing are the results as communicated to him by several 
naval and military officers his friends, who were present ; 
and for the accuracy of wliieh he can vouch. 

A mass consisting of sixteen 32-pounder 6-mch sljells, 
in their boxes (Fig. 22), some fitted with 3-inclj, otliers 
with short range metal fuzes (Figs. 25, 20), were piled 
in thi’ee tiers, one above another, but only one tier deep 
(so that no more than one shell could be struck by the 
same shot) ; the mass was then fired at with a solid shot 
from a 32-pounder gun of 56 cwt., with a charge of 1 0 IIjs., 
at about 60 or 70 yards distance. The shell struck was 
broken to pieces, the powder it contained exploded as 
in the preceding experiments, without much detonation, 
but with force sufficient to demoh’sh or injure many of 
tlie adjoining boxes, to break the strappings by which 
the shells were fixed to their wooden bottoms, and to 
scatter the shells in various directions to different dis- 
tances. These were the immediate and direct effects. 
The secondary effects were, that the fuzes of two shells 
which had not been struck were ignited, though 
capped, by the explosion of the sliell which had been 
hit, and both burst with full force ! A large sjrliuter 
passed over the ship from which the gmi was fired, 60 
yards distant from the mud bank on which the shells 
were piled, and fell within the dockyard. Thus tlio 
blow of one shot caused, directly and indirectly, the 
explosion of three .shells ! The experiment was repeated 
with the same results upon the pile ; the secondary 
effect was the explosion of one shell by the ignition of 
its fuze. 

To try whether 8-inch shells or hollow shot are as 
liable to be broken by the blow of a .solid 32-pounder 
shot as the 6-ineh (32-pounder) shells in the previous 
experiment, a number of 8-ineh empty hollow shot 
(unloaded shells), in boxes, were piled in three tiers, 
and fired at \vith a solid shot from a 32-2iounder gun of 
56 cwt. with a charge of 10 lbs. Two of the hollow 
shot were broken into pieces, some of the splinters were 
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driven forward to a distance of 500 j^ards ; the remain- 
ing liollow shot scattered in every direction, thongh to 
no great distance, hut all the boxes were broken or much 
injured. 

Had the empty hollow shots been loaded shells, the 
powder contained in those which were struck would 
have exploded with greater force than the 6-ineh shells, 
in proportion to the cubes of their respective diameters, 
and the effect upon the other shells, in driving them out of 
their boxes, scattering them about the deck, and igniting 
the fuzes of shells not struck, would evidently have been 
far more serious than* in the preceding case. The 
object of the experiments being to ascertain the amount 
of danger produced by solid shot striking shells, the 
greater as well as the minor effects should have been 
tested ; but this not having been done, the experiments 
were imperfect with respect to the former object : this 
may, however, be pretty accurately deduced from the 
results obtained in the case of the 6-inch shells, which 
show how much more formidable and disastrous the like 
trial against the same number of 8-inch live shells 
would have been, 

283. Shells fitted with short-time fuzes frequently act 
Iw concussion, from the column of composition being 
dislocated on the shell striking the side of a ship ; in 
this case the explosion is almost instantaneous, and the 
effect very destructive. The displacement of the fuze 
composition in the gun by the shock of the discharge is 
prevented with considerable certainty by an ingenious 
contrivance, adverted to in Art. 257, note, which gives 
to the short-range fuze a high degree of value in hori- 
zontal shell-firing. 

284. To obtain the advantages specially, which the 
short-timed fuze gives incidentally, the production of a 
good and efficient percussion fuze, which should fulfil 
all the conditions stated in Art:. 261, would, it was con- 
sidered, be a most important discovery for horizontal 
shell-firing. For the attainment of this end, efforts 
displajdng greaJt ingenuity have long been making with 
every prospect of success by an able and accomplished 
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officer, Captain Moorsom, of the Eojal Navy, in his 
percussion fuze, ■which being’ intended to explode on 
striking a sufficiently resisting body, may be used at 
any distance, and the fuze having no other cap or cover 
than a kitt plaster, which need not be removed when 
the shell is put into the gun, the loading is performed as 
simply as with a shot, care being taken, however, to 
enter the shell with the fuze outwards, lest the explo- 
sion of the charge should damage it; and that the 
rammer head should be made slightly concave witli a 
hole in the centre, to receive the head of the fuze (for 
it does protrude a little, at some sacrifice of accuracy in 
the flight of the shell), to protect the fuze from injury 
in ramming home. 

285. It was generally imagined, and such was the 
author’s o|)iiiion, that percussion or concussion shells 
would be more liable to explode by the action of their 
fuzes, if struck by shot, than common shells ; on the 
principle that a body made explosive would, on striking 
a resisting medium with a sufficient amount of force, be 
as likely to explode as if, being at rest, it were to receive 
the blow of a shot moving against it ■with the same 
momentum. But this does not appear to be the ca.se ; 
whether it arises from the circumstance that a percussion 
shell is so contrived as to resist the shock produced by 
the firing of the charge, and to require, in order to be 
exploded, a second shock— that of impact ; or that a 
shell, when struck by a shot, is broken before tliere is 
time for the jrereussion principle to act, is doubtful. 
This, at least, is proved, that percussion shells are not 
less liable to have their contents ignited or exjoloded by 
the blo'w of a shot than common shells ; for all loaded 
shells, however they may be fuzed, or if not fuzed at all 
(the fuze-tap being stopped by an iron plug), will be 
broken by the blow of a solid 32-pounder sliot, fired 
even with a reduced charge of 6 lbs., as in the 
experiments of 1847 ; and in every case their con- 
tents will be exploded, as was fully proved by the 
experiments of 1853, in which a solid 3 2-pound“ shot, 
fixed into a mass of 70 or 80 percussion shells, broke 
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four of them and ignited the powder they contained, 
deranged the whole mass down to the lowest tier, and 
displaced many of the shells from their cases. It was 
also found that when a percussion shell struck a percus- 
sion shell, both were broken, and the charges which 
they contained exploded. 

286. "Were shells stowed according to regulation, or 
distrifjuted throughout the fighting decks in 'positions 
deemed least accessible to shot, the extreme cases stated 
in the preceding account of the experiments, in which 
the shells were |)iled or massed together, could scarcely 
liappen. The chances of shells being struck by shot 
will depend, first, upon their number and the positions in 
which they are placed on going into action ; secondly, 
on the number, which must he brought up in quick suc- 
cession after the action has commenced, and, again, upon 
where they are placed. The complements of shells for 
all ships and vessels have been so largely increased since 
the publication of the third edition of this work (see Art. 
270 of the present edition), that great difficulty has been 
experienced in providing shell rooms sufficiently capa- 
cious to contain them, and in distributing throughout 
the fighting decks the large number required for imme- 
diate use, in positions the least liable to be struck by 
shot. 

The method proposed in the Report on the experi- 
ments of 1847, Art. 279, is to trice the shells close up 
to the deck between the beams amid-ship, inside a fore- 
and-aft Carling, in which position it is stated that the 
shells can only l)e struck by shot coming in at light 
angles to the side of the ship. 

Jjy the method now in use {Admiralty order of the 
Hth 'December, 1849) two shells for each gun are placed 
in boxes on shelves between. the beams (Fig. 22, page 
268), in which position, it is stated in the instructions* 
for shell firing, these can only be struck by shot coming 
in at right angles to the keel — that is, as admitted in 
lx)th methods, when the antagonist ship is a-beam, which 
is precisely the position for action in which the shells 
are most exposed to be struck. 
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287, The figures 28, 29, 30, below, show the method 
of stowing filled shells, two for each gun, on the lo'wer, 
middle, and upper decks of the Eoyal Albert. 
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Fig. 28 is half of the athwart-sliip section, showing 
half the beam from the middle line of the ship ; the live 
shells there represented being two for each gnn on that 
side. The like supply of shells for the guns on the 
other side being in like manner placed on shelves behind 
the other half of the beam. 

Fig. 29 is a transverse section of the beam, the shell 
being placed behind it. 

Fig. 30 represents on a smaller scale an entire beam 
with four shells behind it, from which it is plain that 
there are as many ranks of shells, consisting of four in 
each rank, as there are guns on a side, all exposed to be 
struck by broadside fire from to antagonist ship. 
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In addition to this supply of shells, the fore and main 
hatchways are fitted with shelves inside, by, and above 
the combings, upon which twenty-four shells in their boxes 
are placed. The main hatchway, containing the shells 
for the aftermost guns ; the fore hatchway, those for the 
foremost quarters ; the shells beiug, it is said, somewhat 
protected from shots coming in a-beam, by the sides of 
the hatchway, and from raking shot, either before or 
abaft, by the beams between which the hatchways are 
placed. In the directions for thus filling the hatchways 
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it is enjoined tliat the boxes shonkl be placed as low as 
possible, the better to protect the shells ; but it is found 
that this alone is not sufficient to protect the tops of the 
shells, at least 6 inches of the boxes being exposed. 

288. In a recent regulation drawn up by Admiral 
Chads, and adopted by a General Order, the comple- 
ment of shells on the fighting decks, on going into 
action, is increased from 4 to 5 per gun; so that in 
a_ship’s battery of 15 guns on each side, there will be 
75 shells. 

289. "When the action commences, the shells, triced 
to, or placed behind, the beams, are used first ; then the 

e atchw a^ s , and, in proportion as they are 
expended, supplies must be brought ujr in quick succes- 
sion, to enable the battery to keep up quick shell firino- ; 
for if this be interrupted, from want of shells, the guns 
must be loaded with shot, which requiring an alteration 
in the elevation ased in firing sliells, and a different 
charge of powder, would be extremely disadvantageous. 
The supplies of shells brought up from the shell room’ 
during the action will neither be triced up to, nor be 
placed on the shelves beliind the beams ; but will be 
placed on the deck, behind each gun. This circulation 
of the shells, and manner of placing them, is a new con- 
dition of the case, in which it is impossible to compute, 
by the doctrine of chances, how many may be struck by 
shot, but every shell put into the guns will have to 
undergo that ordeal ; and it appears to be impossible that 
they should all escape. The complements placed on tlie 
decks are so large, that they cannot be dispersed and 
isolated : some must be grouped together. Those in the 
latclways are in mass ; tliose behind the beams in ranks * 
and It is vam to suppose that eitlier a “ carling,” or ' a 
. or a beam, can protect the shells from the 

imp^t of solid shot, capable of perforating any beams, 
or of ^netratag from 22 to 48 inohes into sotnd oak! 

V V Ii. twmnty-four live 

shells m the fore and main hatchways, is, in fact, to 
establish two e^m shell-rooms on every fighting deck ! 
Surely that is a despemte measure. And is not the con- 
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traction of sucli an important thorouglifare extremely 
objectionable? It was an inyariabie rule of the ser- 
vice, and for very snfBcient reasons, to batten down 
the hatchways before going into action, leaving only 
the scuttles, through which ammunition was handed up. 

The question tried and solved by these experiments is 
one of fact, and not of chance. It is no doubt possible, 
but very improbable, that in a ship in action, or a target 
hulk, having on her fighting decks the regulated number 
of live shells, &c., no shell may be hit, and consequently 
no explosion of this description take place; but it does 
not follow that there is no danger of such a catastro|)he : 
one ship in a fleet might escape the danger, whilst 
another might have twenty of her shells sti’uck, and 
exploded. The author founds his conviction upon no 
theory, but upon well established facts : he thinks he will 
be considered, from this, and his other practical works, 
to be a practical man ; or, if a theorist, that it is on 
matters of exact science, that admit of no mistake. Those 
are theorists who would disregard the facts of the case, 
and stake the results upon the most uncertain of all 
theories — the doctrine of chances. 

290. The preceding experiments are sufficient to 
account for the frequent explosions of grenades col- 
lected in the tops of Fi’ench vessels in action, to throw 
down ujjon the decks of their enemy’s ship : — “ In the 
action with the ‘Hoche’ and her consorts (1798) a 
shot from the ‘Foudroyant’ struck the ‘Bellone’s’ 
mizen-top, and ignited some hand-grenades which had 
been placed tliere for use against the enemy ; these set 
fire to her rigging and sails, and, but for the prompt 
exertions of the crew, wmuld have burnt the ship.” — 
James's Naval History, vol. ii. p. 130. 

291. When the shell system was first introduced in 
the French navy, and imitated in that of Great Britain, 
it was asserted there, and believed here, that loaded 
shells were liable to no such accidents as those demon- 
strated in the preceding experiments; for that gun- 
powder contained in iron shells, globes de fer, must, it was 
said, be less dangerous than powder enveloped in bags of 
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serge that no danger was to be apprehended from 
the accidental ignition of a fuze well luted, the shell to 
which it is attached being, moreover, shut up in its 
case, and deposited in the shell-room ; and that hun- 
dreds of shells might be placed there with far less 
danger than as many barrels of gunpowder, which we 
are habituated to place in ships’ magazines.’’ 

But it has since been abundantly proved, that these 
opinions and assumptions—for such they are never 
having been verified by actual experiment — are’utterly 
erroneous; for powder yontained in an iron shell placed 
upon the deck of a skip in action, is by no means so 
sate as a cartridge. In the one case the blow of a shot 
explodes the contents of the shell with great force • 
whereas, m the other, it only breaks the cartridge and 
scatters the powder. It appears, too, that fuzes, how- 
ex ei well capjied and luted, max^ be ignited by the 
explosion of a contiguous shell when struck by a shot 
One shoidd, therefore, haxm thought that -strict atten- 
tion ought to have been paid to the regulations, en- 
joined m the French navy, and likewise in ours, viz.; 

that shells should be stowed away in the shell-room as 
soon as they are shipped, and there remain untoucLd 
in il required to be put into the gun ; that no shells 
Jw 1 account be placed anywhere else, and 

to shell-firing should be confined to shell-gnins (Art. 

iifh 1 n ^ast numbers 

ol in e shells, increased by a late regulation from 4 to 

o per gun, are accumulated on the fighting decks of 
ships in action.. Shell-firing, at first tie ex^ioii, is 
now ty rule in the British navy; and in all other 
respecte the precautions deemed indispensable, before 
these dangers were known, are now either relaxed or 

dans 
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292. The moral effect produced upon the crew of a 
ship in action, by the unexpected explosion of one of 
lier own shells, would naturally be far greater than that 
occasioned by the explosion of an enemy’s shell ; a con- 
tingency which the crew must be prepared to expect. 
It has been well said by a gallant naval officer, that 
the panic occasioned by the explosion of one of her 
own shells on the fighting-deck of a ship in action, 
would be greater than that produced by the bursting of 
one of her guns, and what that is, we know by the effects 
produced by the bursting of a gun on board the “ Re- 
doubtable ” at Trafalgar ; the “ Isis ” at Copenhagen ; 
the “ Cajsar ” on the Ist of June, 1794 ; the “ Ambus- 
cade ” in action with the “ Bayonnaise the “ Princess 
Royal ” at Toulon ; the French gunnery-ship “ I’llra- 
nie” in exercise in 1852, Ac. Ac. The effects upon the 
material of a ship produced by the bui'sting of a shell are 
shown in the case of the “ Medea ” (Art. 274), and 
the experiments mentioned in Arts. 279, 282, 

293. The worst enemy to be dreaded in naval 
action is internal explosions ; panic is the invariable 
accompaniment of them. The great object sought to be 
attained in all the improvements in the material and 
service of naval artillery, has ever been the pi’evention 
of accidental explosions of powder in ships during action, 
and security against fire. For this the flannel cartridge 
was introduced, in order to avoid the danger of pieces of 
a paper cartridge, lurking in the gun, or flickering about 
like touch-paj)er between decks, being brought in by 
the wind after the gun is fired, or by indraughts of air 
through the ports. For this, also, was introduced the 
quill-tube, in order to get rid of the priming of loose 
powder ; and the lock to banish the lighted match. 
In former times no .shiji was allowed to fire a salute, far 
le.ss to go into action, imtil all the fires had been ex- 
tinguished. 

By a wise and resolute disuse of hand-grenades 
in the tops ; the avoidance of all firing from aloft 
among the sails ; by careful inspection on the pait of 
the officers ; and, in general, a wholesome dread of all 
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incendiary projectiles from which the French suffered 
so severely during the late ATar, our sliips have been 
more free from accidental fires, than those of any 
other nation, and there is no instance on record of an 
English ship of war hloAAung up in action, during that 
protracted period. • 

294. But now recej)taeles (shells) containing gun- 

powder, infinitely more dangerous than cartridge-cases 
and these, to boot, are accumulated on the fightino-- 
decks of ships; and, with respect to fire, actions wfli 
nov be carried on in the midst of heat and smoke min- 
gled with sparks, in steam-propelled ships, particularly 
on the upper decks ; and this, with every respect and 
\alue for the introduction of that giant power so suc- 
cessfully applied to the propulsion of ships of Avar, adds 
^questionably a new element of danger arising from 
fire, which demands more than ever the utmost precau- 
tion to expose as little as possible any explosive or 
igmtable bodies upon which it might act. From this 
together with other dangers and contingencies relat- 
ing to their machinery, it has been truly said, “that 
steam-vessels, _ compared with sailing ships, have A’-astly 
more vulnerable or vital points than they, and far more 
to dread from fire. '—Ee-povt on the National Defences of 
the United States, ‘ ^ 

295. The author has considered attentively the nu- 
merous instances which are to be found in na4l history 
of the panic which is invariably created by aiiA' unex- 
pected catastrophe of the description above alluded to 
buppose a ship having vast numbers of live shells on 
^r decks to take fire, either in action or not ; what is to 
be done i> The magazine may be flooded, and the 

innocuous ; but the shells, 
l sh^l-rooms or on the decks, are imper- 

should ^ i on ife decks 

should be immediately throAvm overboard ; but all this 

^n scarcely be eycted of a crew in a stete of panim 
In the ^se of the “Ajax,” even without the pre- 
sence of these terrible agents, on the alarm of the Slip 
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on fire being given, 380 men jumped overboard, and 
260 of the crew perished. {James's Naval History, 
voL iv. p. 301.) 

296. There can be no doubt, that if a solid shot were 
to penetrate into a shell-room with much force, and 
strike a row of shells, as in the Dutch experiment men- 
tioned in Art. 281, and in those of 1853, there would be 
an end of that ship. Is it quite certain that the shell- 
rooms of ships in general are sufficiently below the 
water-line to be perfectly secure against such accidents ? 
Their crowns should be, at least, six feet below the load 
water-line (“Excellent” experiments, No. 10, pp. 22, 
23). Are they so in all cases? It appears from the 
table given in Art. 271 that, excepting in first and 
second-rate ships, the croVns of shell-rooms are not so 
much as 6 feet belovr the load water-line, and still less 
are they below light w’ater-line : in all smaller vessels, 
dowm to the lowest class, the shell-rooms are less and 
less safe. It must be remarked, likewise, that when a 
ship in action heels off from her enemy, as w'hen fight- 
ing her weather-guns, she exposes much of her side 
between the actual and general water-line ; also when 
she heels towards her enemy, her deck may be pene- 
ti'ated by shot ; and again, when engaged at a consider- 
able distance, a shell, fired at a high elevation, may 
descend upon her deck. The author saw a shell fall 
upon the deck of “ L’Aigle,”- British frigate, when in 
action in the Scheldt in 1809 ; it penetrated into her 
bread-room and there exploded within a mass of bread 
in bulk. Had the bread-room been a shell-room there 
would have been an end of her. 

297. Nor can the crowns of shell-rooms or maga- 
zines be lowered in steam-propelled ships in particular ; 
for so much space is occupied by the engine (the great 
object being to keep this entirely below the water-line), 
that it is not possible to stow the large complement of 
sheila, under a less height. In order, therefore, to pro- 
vide sufficient space for the stowage of shells, their 
rooms must be made proportionally longer. Hence, 
the necessity of making ships of greater length is 
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mainly attributable to the vast capacity required for 
the stowage of shells, each of which being placed in a 
rectangular box, absorbs a very large poition of the 
interior of the sliip. Powder, packed in hexagonal cases, 
is stowed compactly and with no loss of space. 

298. It was first enjoined peremptorily, by regula- 
tion, that shells should always be stowed as far as 
possible from the sides of a ship ; but live shells are 
now stowed in increased numbers, on the fighting- 
decks of ships, either on shelves between and near to 
both sides of the deck, or massed on the side opposite 
to that engaged.® So that in the first case, a shot 
might strike and explode a whole rank of several shells ; 
and, in the latter case, strike a mass of shells so placed. 
These regulations cannot be all right or rational. The 
discrepancy between the former rule (Art. 274) and the 
recent regulations is most alarming as to the future, and 
the author, being certain that the original precaution was 
well founded, while the relaxation is perilous in this 
respect, as well as m others, strongly urges the necessity 
of a return to the first method, confirmed as its advan- 
tages have been, by the results of experiments, which 
concur in proving the danger of stowing live shells any- 
where but in rooms apjDropriated for their reception. 

299. The French, as well as ourselves, have long 
been experimenting on percussion fuzes, and appeal’, 
from what is stated by M. Charpentier and other 
authors, to have brought an instrument of that desci’ip- 
tion to perfection in the Billette shell.’' 


*■ See New General Order, June, 1854. 

^ “ Les bonlets ereux eroployes siir la flotte doivent desormais etre assn- 
jettis an mdcanisme percutant, de Finventiou de M. le capitaine de corvette 
Billette. Nous avotis dit les raisons que ne nous permettent pas de nous 
etendre sur ces projectiles, d’invention nouvelle, raisons que lo lecteiir saisira 
ais^ment ,” — Emii sur le MaUriel de VArtlllerie de ms Kavires de Guerre, 
p. 164. M. Billette bad previously applied the fulminating juiuciple to ilic 
ignition of the fuzes of sea-service grenades, to be thrown bv hand, or tossed 
by bracelets (a sort of sling, one end of wMch is- strapped to*^ the right arm of 
the user) from the tops of French ships on the decks of the enemy’s vessel ; 
and all French shijis of war are now largely supplied with these incendiaries, 
viz., ships of the line with SOO, and frigates with 250 and 170, according to 
their classes. — p. 174., 
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Thus it appears that the naval forces of the two 
great maritime Powers are both provided with ap- 
palling weapons of mutual destruction, and were pre- 
pared, if unhappily there had been occasion, to use 
them, a outrame, against each other’s ships, in a bar- 
barous and ignoble strife, in which it seems the only 
question is, which shall be burnt first ! We know 
the dangers of the shell system, and it is our duty to 
provide against them. The French, it should be ob- 
served, experienced very numerous terrific proofs of the 
treacherous and suicidal effects of incendiary and com- 
bustible projectiles in action with our ships and 
fleets in the course of the war of the Ee volution ; a 
detailed account of these will be given on a future 
occasion. It is sufficient for our present purpose to 
state, that, exclusive of numerous comparatively trifling 
explosions, “ Qui s’est trop souvent renouvele dans la 
longue et funeste guerre de la revolution,”® fom or 
five ships of the line, six frigates and smaller vessels, 
were either bmmt, blown-up, or so terribly damaged 
by their own incendiary and combustible weapons, 
as to be incapable of further resistance, without injuring 
or destroying one of ours; and that in those awful 
catastrophes many hundreds of Frenchmen perished ; 
whilst numbers of those who threw themselves into 
the sea to escape the fury of a more relentless element 
were rescued from a watery grave by the humanity 
and intrepidity of British seamen,'’ who in the heat 
of action, at great risk to themselves, and with some 
loss in killed and wounded, succeeded in their humane 
attempts. 


T>e la GraviSre, vol, i, p. 97- 

^ In tlie action of the 13th July, 1795, the Alcide, 74, set fire to herself 
v;ith her own grenades. Of the f)15 inen^on hoard, 300 were saved hy the 
of the British ships. (De la Graviere, voL i. p. 97. James’s Naval 
History, vol. i. p. 271.) The Achille, at Trafalgp, set herself on fire in the 
same manner, when closely engaged with the Prince. “As soon as Captain 
Grindall perceived that his opponent was on fire, and her crew jumping oven- 
l»ard, he ant his hoats to the rescue, which, together with those of- the 
Bwiftsnre, Captain Intberford, soon after aided Tbj those of the FicMe 
schooner, and the Eiitreprenante cutter, effects their noWe and ^neroiis pn?- 
Naval History, voh iv. pp- 74-77. , 
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300 . We feel deeply sensible of the atrocious character 
which such a system of warfare must assume, and in 
which we may be inTolved; but the adoption of that 
system by us will cast no slur upon om- national cha- 
racter, for self-defence is the first law of nature, and 
the first duty of nations; and we are provided with 
abundant means to try the shell system in war, if 
imhappily it should be forced upon us. But are we 
quite prepared, in all respects, to carry out the incen- 
diary system on equal terms with those from whom we 
have to a great extent already imitated it? The 
French naval shells contain incendiary bodies,*" which, 
when ignited by the bursting of the shell, are scattered 
about in every direction, burn with far greater intensity 
than la roche a feu, develop more heat, and give out 
dense smoke during the combustion, which must inter- 
rupt for a considerable time the working and aiming of 
the guns. The incendiary faculties of these eylhidres 
incendiaires must increase prodigiously the chance of 
setting fire to any antagonist ship in close action, with 
comparative safety te that from which they are dis- 
charged, unless the opponent possess and use the like 
means. If he do, then must the issue be tried by the 
practices and artifices of the hrulotier, and both com- 
batants perhaps, or at least one, will surely be burnt. 
If we disdain to descend to such a practice — and this. 


* “ Ces cyliiidres sont les monies x^our tons les x>rojectiles creiix ; et ils ne 
diffkent entre ens que par leurs dimensions, qui varient suivant le calibre 
des projectiles. 

“ La noiivelle composition dont on se sert ponr garair les cylinclres, brule aveo 
beaucoup d’intensite, et donne nn grand ddveloppement de clialeiir airisi 
qne beaucoup de fumee pendant sa combustion en sorte que cet incendiaire 
remplaoe avec avantage la roche a feu et les meches que Pon emjjloyait pour 
obtenir le m$me 

** Le dejjartement de la Marine a adoptd ce perfectionnement ; et un tableau, 
indiquant le mode de chargement des projectiles creux et la composition dii 
nouvel incendiaire, a eiXYoyd dans tons les Arsenaux Maritimes pour que 
les artificiers ment k s’y conformer feaf sur le Materiel de VArtillerie de 
nm Ndvim de par M M, A, (MarpenHer^ Uolmel d*ArUUerie Marine^ 

p. 165 ; Aide Mimoire p. 270 ; and Gassendi, p. 179. 


^ The quantity of this composidon put into the shell of the canon-obusier of 80 
is 0*^70 k. oz .)5 and into the canon-obusier of 30, 0*150 k, (5*3 oz,). 
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so far, appears to be the case — then we must endeavour 
to act in some other way which shall not expose us so 
disadvantageously to the terrific effects of a destractive 
weapon which we scorn to use. What would hlelson 
have said to tliis ineendiai-y warfare 

Red-hot shot, too, a projectile incendiaire which Xa- 
poleon denoimced (‘ M^moires,’ tom. i.) as a dangerous, 
troublesome, and difficile weajjon, so repugnant to the 
feelings of Frenchmen as to have been renounced, will 
again come into use, if not in ships, at least in coast 
batteries (witness tlie fate of the Christian YIII., Danish 
ship-fjf-the-line, Art. 330), and, no doubt, shell-equipped 
ships will, much more than others, invite a return to 
that practice. Notwithstanding the assurances con- 
tained in the ‘ Aide-Memoire,’ p. 438, that “ Le tir k 
boulets rouges est aujourd’hui presque inusite,” and 
Charpentier’s observation {Essai stir VArtillene Navale, 
p. 183), “ que I’usage de faire rougir au feu les boulets des 
batteries de cote a beaucoup perdu de son ancienne 
faveur,” several vessels of the combined fleets in the 
Black and Baltic seas have been struck with red-hot shot. 
Two lodged in the “ Vauban” at Ode&sa, which obliged 
her to retire out of action, in order to have them ex- 
tracted, which with the aid of some carpenters sent 
from a ship of the line, was effected, when she rejoined 
the squadron in action. The practice of firing red-hot 
shot from land batteries is not without its danger. A 
32-pounder of 56 cwt. burst at Gibraltar in October, 
1852, in using hot shot, by which fatal accident three 
officers and ten men were either wounded or killed. 


Tramlatim % tim ffm, €apt PlunMt^from De la Gravikte: — Having 
witEessed the destmctlon of I/Alcide and L’Orient, Kelson considered 
Tmmmdk as the greatest danger of a naval action. Before the battle of 
Trafalgar commenced, he ordered all the. hammock covers on the sides of the 
Tictorj to he well watered, and to throw into the sea or remove everything 
that could serve to aliment fire. It was to this pe-occiijmtion, above all, 
that the absence of musketry in the tops of the Yictory may he attributed. 
Kelson thought that a careless discharge, a fortuitous explcsion, might set 
fire to the top and rigging, and become the cause of a frightful accident, 
TM», la fact, happened in that very Imttle k) the French ship L^AcMlle,”— - 
[He might have added, the H^outable,}— Toi,- li. p, 224. 
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The gun broke into many fragments, some of which 
were thrown to distances of 140 yards. Another 
melancholy accident of this description, for which no 
satisfactory cause has been assigned, took place at 
Malta in May, 1854. The gun burst into eight pieces,' 
one of which was thrown to a distance of 100 yards : 
one man was killed, one lost his leg, and three were 
wounded ; three of the officers present miraculously 
escaped imminent danger ; the carriage on which the 
gun bui'st was broken to pieces ; the carriage of the gun 
next on the right was broken ; and the gun thrown 
into the diteh. The expansion of the shot by being 
raised to red-heat is less likely to have occasioned 
such an accident with this gun than with any other ; 
for its windage is greater. However this may be, 
—were such a catastrophe to happen in a ship, it 
might be fatal to her. This resumption of the use 
of red-hot shot in land batteries cannot be revived in 
ships, withoxit extreme danger. It may be said with 
respect to steam-ships, that as they have furnaces in 
which shot may be heated without any difficulty, so the 
case should be exceptional with respect to them ; and 
this appears to have been so at Odessa, where red-hot 
shot were fired from the “ Terrible ;” but there is already 
so much danger of fire in all ships by the incendiary 
system now in use, that it were better not to add another 
element to those perils. 

We find in the chapter on Projectiles, in M. Char- 
pentier’s work ‘ L’Artillerie de la Marine^ that experi- 
ments have been made at L’Orient and Brest, vnth a 
new description of missile, denominated “ aspliiaiiants,'' 


* Une Houvelle ^peoe de projectiles, dits aspliixiaiits, parce qii'ils out 
en effet la propri^t^ de prodtiire ]}ar ie ddveloppenierit de gaz (leletCH*e 
FaspMxie immediate ifcres organises, ce qiii les rendrait siirtoiit redout- 
aWe pour les navir^ eiiiaemls, siir lesqiiels Pagglomeration d’nn grand nombre 
d*liommesdans mn en favoriserait piiissamment Tellet sufibcant,” 

— Eimi Bw de ne/e Nmires de Ouerre, p. 185. In 1851 experi- 

Bieiits were made secretly at Brest witli bonlets aspbixiants, under tlie direc- 
tion of a sj>ecial committee appointed for tbe purpose. 

Tbe author learns, witb great regret, that some awful experiments lave 
been matle, with fearful success, in tbe Boyal Arsenal, with projectiles 
aspMxiants, combining in degree incendiary with suffocating effects 1 
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because it develops a deleterious gas, vdiicb produces 
the immediate suffocation of all organized beings.” 
Whether those truly diabolical weapons, as M. de la 
Graviere denominates all such means (vol. i. p. 98), 
liave been adopted in the Fi-ench nav’^^, is not known ; 
but they .stand in type as one of the weapons of the 
new French system of warfare. 

Rockets are included in the category of projectiles 
adopted in the French navy for incendiary purposes 
(Charpentier, p. 200). They are said to be “ particu- 
lierement propres pour les na vires k vapeur, qui out la 
iaculte de s’ap])i'ocher aussi pres que possible des cotes, 
et eompenseraient d’ailleurs avantageusement sur ccs 
iiavires le petit nombre de bouches a feu que leur nature 
permit d’y placer.” The Rocket system is explained 
further on (Art. 315 et seq.). 

301. The “Yengeur” was sunk in the battle of June 1, 
1794, by tlie fire of the “Brunswick,” 74, Captain 
Harvey, ^^hen in a sinking state, ail the boats of the 
“ Alfred,” “ Culloden,” and “ Rattler ” cutter, that could 
swim, were sent to save as many as they could of her 
peo]:)le. Thus 213 men were saved by the boats of the 
“ Alfi-ed,” wliilst those of the “ Culloden ” and “ Rattler ” 
re.scued neaily as many more.® 

But these noble and generous impulses — these humane 
e.vertions — far from being cherished and practised, wdll 
be smothered and repressed in that merciless, ruthless, 
and inglorious system of warfare for which we have 
been compelled, with the utmost repugnance and at 
enormous cost, to prepare. The black flag displayed 
over the depository of the sick, the wounded, and the 
dying, in a besieged fortress, is ever held sacred by the 
Tisages of war, as marking a locality appropriated to 

S oses of humanity. There the medical officers — non- 
)atants — perform their mournfiil duties in safety ; 
the sick and the wounded are no longer exposed to the 
casualties of war ; and the dying depart in peace. But 
what shall be said of that inhuman system prepared for 


* James’s Naval History, vol. L p. IS#, Cfoamier’a ediiioa, 



NAVAL GUNNERY, 


naval warfare, in this age of enlightened htunanitv, 
which would advisedly, purposely, and deliberately con- 
sign the whole of these, and all other survivors, to in- 
discriminate and instant death or mutilation ? A ship 
may be sunk in action ; yet, as we have seen, there is 
always time to remove the sick and wounded, and save 
the survivors ; hut who shall approach a ship on fire to 
rescue her crew from the sudden and awful effects of 
that merciless and barbarous system, the object of which 
is to set fire to her at heart, and if possible blow 
her up ? 

302. An awful and portentous realization of the 
horrors depicted in the previous article has marked the 
commencement of the present naval war, at Sinope, 
where the Russians have proved that they well under- 
stand, and can effectually use, the weapons which they, 
too, have imitated from France ; and, from what they 
effected, they may learn what they have to expect in 
return, when, in combat with ships armed in a similar 
manner, they shall he exposed to the incendiary pro- 
jectiles of their opponents, as well as to the suicidal 
effects of those which they carry on hoard of their own 
ships. 

•L «« neque enim lex sequior ulla, 

Quam necis artifices arte perire 

— Artis AmatoricB, lib. i. v. 655, 656, 

The burning of the Turkish squadron, which, when 
related in our journals, produced such a burst of 
popular horror, hatred, and detestation in this country 
— but in which the Russians only did that which our 
noble ships are expressly designed, and fully equipped, 
to do — was not effected by percussion or concussion 
shells ; neither of which, as has been already observed 
(Art. 257), are so destructive on a ship, nor so likely 
to set her on fire, as shells coming in with fuzes 
blazing, and specially if they lodge before they hurst. 
The Russians have not adopted either, but use shells 
having screw-metal time-ftizes attached ; and with these 
the Turkish ships were either blown up by the shells, 
which having lodged, then exploded in their interior ; or 
which ignited, ly their fuzes as well as by their ex- 
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plosion, tlie powder circulating on the fighting decks, 
and thus occasioned so much panic among tlie crew, 
that they were unable to extinguish the fire ; in 
consefj[uenee of which the whole of the Turkish squa- 
dron was either burnt or blown up ; thus verifying 
the prognostication of Greneral Paixhans, expressed 
in his original work : — “ Enfin la grande faeultd 
ijicendiaire des canons-k-bombes sera de mettre de 
feu aux poudres qui circulent pendant le combat ; 
elfet terrible, qui causera une deflagration totale, que 
rien ne sa,ura emp§cher”“— -the very catastrophe which 
occurred at Sinope, as reported by the Commission of 
naval officers sent by the French Government, at the 
re(piest of General Paixhans, to inquire into the facts 
and circumstances of the destruction of the Turkish 
frigates.*' The Turks have great cause to dread incen- 
diary warfare in general, and Russian shells in particu- 
lar. A large Turkish squadron was wholly burnt in that 
manner by the Russians in the bay of Tsehesme in 1770. 
The Greek Brulotier “ Canaris” and others destroyed a 
Turkish squadron and many Turkish ships in the war 
of the Greek revolution by setting them on fire ; and 
the services of the “ Karteria,” under the command of 
Captain Hastings, during that war, further inspired the 
Turks with terror of the incendiary ■warfare, which that 
commander prosecuted with red-hot shot and shells ; 
by the former of tliese principally he obtained his 
successes. We may,* however, rely upon it, and 
take warning accordingly, that this mode of naval 
warfare, which the Russians were the first to practise, 
and which proved so destructive at Sinope, will 
be used from land batteries with still greater effect 
against ships, in proportion to their magnitude, and 
with more safety to themselves than 'when employed 


» Pakbans, * La Wmvelk Force Maritime de la France^^ p. 78. 

* It is very probabie that these shells may have coEtained e^indrei 
fcctibeci Art. 800, I^ote, as in the French naval service} 
hut that the projectiles used by the RnssianE on that occasion were not 
hoiileli asphixiante, as has been skfcfti, nor percnsslon shells, antlior has 
it in his |»wer to itote on the anlhorifej d' the OosmipiW<» anentfeiiiid above. 
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sWp against stip, franglit as it is witli danger to the 
users, as stated by Paixlians, Jeffers, and others. 

Shells fitted with time fuzes combine the incendiary 
with the explosive quality, whereas percussive shells 
are purely explosive. The Eussians prefer the former 
shells ; and in order that there may be time for them, 
before bursting, to set fire to the ship in which they 
lodge, they use rather long fuzes. It is to this circum- 
stance probably that the gallant young Lucas owed his 
life, and his comrades their preservation, while, by his 
heroic conduct, the ship was saved. Percussion shells 
are useless for an attack on stone walls ; and in the 
incendiary warfare carried on by British ships against 
works which may be burnt, they are not so efficient as 
time-fuzed shells. 

303. The affair of Sinope, in which the Paixhans 
shell system was first used in war, fonns so important 
an epoch in the history of the new system of naval 
warfare, that the reader will naturally expect to find 
some account of that conflict in these pages ; and Inuch 
interest is given to that subject by an important paper 
written by Greneral Paixhans, and entitled ‘ Observations 
sur Vlncendie, dans la Mer Noire, des JBdtiments Turcs 
par laFlotte Russe' The observations are dated 15th of 
February, 1854, and were published by authority in the 
Monitem a few days afterwards. In that document it 
appears to have been his principal object to point out 
the errors committed, as he thinks, in France — and this 
applies to us in a greater degree — of constructing 
ships of greatly increased magnitudes, and concentrat- 
ing in them multiplicities of explosive and ignitahle 
bodies, instead of the reverse, as proposed by him and 
approved of at the time (pp. 20, 22 of the work above 
quoted). He states in his original work, and in his 
recent publication, that, as a few of his canons-obusiers 
in a comparatively small vessel are capable of destroy- 
ing any diip however vast, costly, and well manned, 
so no ship should be armed with more than four or six 
canons-obusiers ; no shells should be exposed on, or be 
conveyed to great distances along her fighting decks ; 
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he adds that horizontal shells fired with skill from 
a sliip so equipped will destroy any vessel, and this 
Avitli the greater certainty in proportion as she is 
large ; because the circulation of powder, and the 
accumulation of projectiles for the service of a greater 
number of guns, must multiply, in that proportion, the 
chances of an entire explosion of the vessel ; he there- 
fore strongly recommends that, instead of investing in 
a single vessel, the vast sum of money required to con- 
struct a ship of 80 or 130 guns, armed and fitted for 
shell-firing, and so risk the total loss of the shi|), and 
tlie lives of a thousand men, on one fatal chance, it 
would he better to lay out the same sum of money in 
constructing two or three smaller vessels, which might 
together carry that amount of armament and the same 
number of men. But before entering further upon that 
important document, the author will endeavour suc- 
cinctly to explain, as he has often been recommended 
to do, for the information of the general reader, and of 
naval and military ofiScers who may not have acquired 
a competent knowledge of the Paixhans system, from 
better sources, the principles, effects, objects, and dan- 
gers of that new system of naval warfare which has 
now become an object of intense interest and vast im- 
portance to the country. 

304. The reader, if an adept in the practice of artillery, 
should remember — if not, he should be informed — that 
the shells which produced those very extensive ravages 
upon the “ Pacificator” hulk in the experiments made 
at Brest, in 1821 and 1824,® upon the evidences of 


I'lie Pacificator hulk, of 80 guns, was moored hi the roadstead of Brest, at 
300 toises (639 yards) from a small //owfwi de service (a lighter), on which the 
gun was iilaced. I’he first shell struck the vessel low, made a fracture 8 inches 
diameter, |>erforatmg the side, which was there upwards of 28 inches thick, 
aad expioded in-bmrd, committing very extensive ravages. It set the ship on 
fir© ; and she would have been coasuined, had not men been sent to work the 
pmmpa, which had been previously prepared. The second shell |>erforatCfI 
the qmrte-deck, and carried away two planks ; after this it struck the main- 
takiM off % splinter S or 4 feet long, and 9 inches deep, md tJmn 
off anproa hoop 10 feet in dmumference, w^eiglilng 130 lbs., a largo 
fragminl of which was driven with great forro against ilie opposite side of tho 
hulk. The' splinters of Hie shell did ymt damage to the materials;* and must 
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which the French naval shell system was founded, were 
loaded shells, having fuzes attached, which, ignited 
by the explosion of the discharge in the gun, con- 
tinued to burn for a time somewhat greater than that of 
the estimated flight, and then exploded ; thus pro- 
ducing the maximum effect which any shell is capable 
of producing on a ship. But, as has been aheady ex- 
plained in Article 259, so much difficulty has been 
experienced in getting a time fuze to fulfil the con- 
ditions of the case, that it appeared preferable to our 
naval authorities to sacrifice that precarious advantage 
to the minor effect, which may be obtained with greater 
certainty, by causing the shell to explode on striking 
any resisting pai't of the body of a ship. 

But General Paixhans, considering that the maximum 
effect of one of his shells is far more destructive on a 
ship, than any percussion or concussion shell can possibly 
be ; and that, should the former take its fullest effect, 
it would prove more fatal to the ship than perhaps all 
the percussion shells that might be fired at her, adheres 
to fhat description of fuze to which his system is in- 


have carried off a great many of the crew, had the vessel been manned. *31ie 
third shell perforated the side between her ports, broke off an oaken knee, 
7 feet long, and from 6 to 13 inches thick, which, with its iron bolts, 
weighed n}) wards of 200 lbs.; it then exploded^ knocking down upwards of 
forty planks, placed to represent men at quarters, and doing very extensive 
damage to the material. — pp. 38, 39, 40. 

In the experiments made at Brest in September, 1824, a shell i>enetrated 
into the hulk at 3 feet above the water-line, and then exploded, making an 
opening of nearly 3 square feet, ravaging, tearing, and separating the planks 
above and below. The Eeport states, p. 54, that had that effect taken place 
at the line of floatation it would have very soon sunk the ship. Another shell 
exploded in the hulk, and set her on fire, and would have burnt her bad not 
prompt measures been taken to prevent it. 

So at Portsmouth, in 1838, in the shell experiments against the Prince George, 
and in others more recently made, the most destructive effects in the hulk 
were produced by shells which lodged and then exploded. Assuredly no such 
formidable effects could have been produced by concussion or percussion shells; 
and it must be observed that the latter have never, or rarely, been found, in 
the experiments made with them, to set the hulk target on fire. They pass 
too quickly, and burst too soon, to communicate their incendiary qualities to 
the medium through which they pass. They may blow up cartridges and 
l^wder-bags, but^ not directly set fire to the ship. The extremely destruc- 
tive effects of Paixhans’ shells la war is a great fact, which has been proved 
at Sinope. The performance ©f percusaion-shells is a subiect which has yet 
I© b© teted* 
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debted for its success experimentally, and for its ultimate 
adoption. We liave seen in the affair at Sinope that 
the Russians have much reason to he satisfied with the 
destructiveness of such shells ; and we may be sure that 
they will be used in any naval action, ship against ship, 
and likewise from fortresses and other land defences 
against fleets, if these should be so indiscreet as to 
attack in that manner such formidable positions : and, 
in truth, it must be said, that in any encounter, large 
ships, particularly three-decked ships of 120, 131, or 
140 guns, are marks so large as scarcely to be missed, 
even at considerable distances; that their frames are 
so thick and stout that no shell could pass entirely 
tlirough them ; and, consequently, that any shell which 
hits the hull will lodge in her body, and, embedded 
there, will, by its explosion, produce the destructive and 
terrific effects of a mine sprung in her interior. 

This is the Paixhans system, as stated in the Ge- 
neral’s original work, and in the following exposition; 
in both of which the essence is declared to be, to avoid 
the error of building large ships, and the equipment of 
any ship so extensively for shell firing as necessarily to 
expose. her to the greater risk she would thereby run of 
being set fire to, or blown up, by her own weapons. 
It is added that the effects of this system upon an 
enemy consist rather in the destructive powers of a few 
canons-obusiers, in comparatively small and swift vessels 
drawing little water, than in accumulating many in the 
same huge ship. Into these extremes, however, both 
France and England have rushed, but England fur- 
thest,* in rivalry to each other : out of so expensive, 
dangerous, and extravagant an extreme, both may 
hereafter have occasion, if the General is right, to 
retrace their steps. 


^ TIsere are only seven slaips of three decks afloat in the French navy, and 
none of more than 120 guns. The lOO-gun ship on three decks is to 1» bu|> 
preaiwi, and no three-decked ships are being built. The disadvantage of ships of 
wree decks, as having a haliistic force not much more considerable than 
of a i9-gna ship, the expense of their consfaractlon, and the large 
they iMcnt to the enemy projectile, are strongly ni^sd by ‘the ikemck 
— ,J/Mniu£k 
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305. Ohsermtions on tJm Burning of the Tm^Msh' Frigates hg 
the Eussian Fleet in the Black Sea, 

[In a letter written by General Paixbans, and publisbed in tbe Moniteiir, 
Februaiy, 1854.] 

The Rassian ships, in their iniquitous and violent attack^ at 
Sinope, not only had a siiperiority, two or three fold, of guns, but, 
moreover, the advantages of an armament of a different nature 
from that of the Turks. The Russian admiral, after having ex- 
plained in his official Report the manner in which he commenced 
the combat, states, Our vessels, having entered the bay and 
taken their positions, cannonaded the enemy with a w^ell-directed 
“ fire. In less than five minutes, a ship-of-the-line, Grand-Diic- 
Constantin, destroyed the battery under her fire ; and the enemy’s 
‘‘ frigate anchored near to that battery, on wffiich w^as directed 
principally shells fired from the Paixhans guns on the lower 
deck of the Russian ship, blew up. A short time afterwards 
the Ville de Paris, Russian ship-of-thedine, blew up by her shells 
another Turkish frigate.” Another Russian account sent to 
Berlin states, that in the second tack of the Russian ship Con- 
stantin the Turkish fi’igate carrying the adiniraPs flag blew up 
also. 

Every one will allow that, in seeing my name thus placed, it 
was natural for me to feel the necessity of making some observa- 
tions on this occasion ; the publication of these, however, I deferred 
that I might affirm nothing until I should have other information 
than that given in the Russian bulletins. 

To obtain these I addressed myself to the French Ambassador 
in Turkey, in consequence of which an investigation was made at 
Sinope, and I select the following passages from tbe reply to my 
questions : — None of the Turkish ships destroyed had any Paix- 
bans guns ; their largest pieces of ordnance w^ere of the calibre 
of 24, and there were but few of these.”— “ The land batteries 
‘‘ were not armed with Paixhans guns, but with cannon of small 
“ calibre.” — Those batteries were in a very defective (pitoyable) 
state of defence.” Then comes a description of the projectiles 


The gallant General designates tbe Russian attack of tbe Turkisli squa- 
dron at Sinope as iniquitous, on tbe ground, probably, that the attack ought 
not to have been loaade tinder “the political circumstances then existing. It 
may, however, '1» jckisldered as Iniquitous from the fact that the Russians 
used shells in tbe action ; for stack was tbeir superiority in number and calibre 
of guns (they were b^viiy armed s many 68 and 42-pounder solid shot fired 
by them were picked up at Sinope), that, instead of burning the Turkish 
sM|« and ezterminatii^ tbe crews, they might have taken tbe whole squadron 
without firing a shell, and have brought away the surviying men as prisoners 
of war. Ihe ships might havo sranred to increase tbeir own effective force 
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used by tlie Russians, some of which not having exploded, enabled 
the commission to explain them exactly. After having de- 
scribed them the Report proceeds, One of these projectiles had 
“ lodged in the earth near one of the batteries, and, on exploding, 
“ projected its splinters to distances of about 300 or 400 metres/’ 
Then the Report states that the Turkish officers interrogated as 
to the effect of these projectiles, were unanimous in attributing 
to them the setting fire to the greater number of the Turkish 
ships, and in stating that the fire (incendie) was followed by 
their explosion or blowing up. The Report concludes with 
these words, “ The Turkish Colonel of Artillery sent from Con- 
“ stantinople to inspect the state of the forts is so much impressed 
“ with this truth that he urgently demands that Paixhans howitzers 
“ be supplied.” 

The fects of the case having been thus certified, the following 
are my observations :* — 

The canons-obusiers named as above were tried first at .Brest 
in 1823 (qy. 1821 and 1824?), and from these experiments, as 
well as others made elsewhere, the great destructive effects of 
that piece of ordnance have been generally inferred. Several 
distant facts of war have since added to those proofs ; and recently 
the English Admiral P. said to M. B. that, if two vessels armed 
with these guns were to fight, it might happen that in a few 
instants one would disappear in the air and the other under the 
water. In short, in the disastrous combat of Sinope the effects 
produced on the Turkish frigates, all of which perished, and even 
on the town, have but too'distinctly proved what will in future be 
the issue of maritime combats, every navy in Europe and in Ame- 
rica having adopted that nature of ordnance. 

Whatever he the sad impression resulting from these facts, it is 
impossible to throw the least blame on the introduction of that 
new arm. For, if blameable, why should Governments the most 
enlightened have hastened to adopt it ? Improvements in arms 
have never been rejected any more than other improvements. Is 
it not established in history, that the more powerful the arms, the 
less bloody have been the wars ? The truth is, that with naval 
artillery \idiose effect will be prompt and decisive, a comparatively 
small vessel, well using this powerful artillery, may make herself 
feared by the largest ship ; but, when the weak is put in a state 
to be no longer despised by the strong, the means employed should 
not be unfavourably judged. Will it not be, on the contrary, for- 
tunate for all maritime nations to be able to arm their ships, their 
coast batteries, and their seaports, with ordnance the most capable 
of refilling aggressions, against which the ancient artillery was 
often comparatively ineffectual ? . 

As to- the deplorable disaster of Sinope, the Turks displayed 
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the most admirable energy, but foresight had prepared no chance 
for the success of their courage. _ They exposed themselves to 
a most unequal combat, in opposition to the soundest counsel. 
They placed themselves in a roadstead under the protection of 
batteries to which they had only given the semblance of an 
armament. And it may be affirmed that, if a part of their naval 
armament, and, above all, their land batteries, had consisted of 
canons a homhes properly served, the Kussian ships could not 
have approached without receiving a severe lesson ; land batteries 
firing much more accurately than those of ships, which are always 
more or less agitated by wind and water. 

Tliat which has lately happened in the Black Sea, and that 
which may soon take place elsewhere, is that which will always 
happen in favour of any power which may first use effectually and 
ably anew weapon of war; and this truth, if unfortunately war 
should ensue, is about to appear in another manner, by the musket, 
which is now receiving such remarkable improvements in its range 
and accuracy of fire. 

To these observations I add two others, which, if just, will 
perhaps at no remote period prove useful— one relating to our 
navy, the other to our artillery : — 

1st. Guns which fire shells horizontally will destroy any vessel, 
and will do this with a greater certainty in proportion as the 
vessels are large, because the circulation of powder and projectiles 
during an action, being more multiplied for the service of a greater 
number of these guns, will multiply the chances of an entire ex- 
plosion of the ship. From this fact results the important question 
whether, instead of concentrating in a single ship of 80 or 130 
guns and 1000 men, and exposing that large quantity of military 
and financial power, and that amount of lives, to perish suddenly, 
it would not be better, from motives of humanity and considera- 
tions of economy, to lay out the same sum of money in con- 
structing two or three much smaller vessels, which might together 
carry the same amount of armament and the same number of 
men ? Our principal ships, being then far less enormous and 
drawing le^ water, may enter a greater number of our ports, 
which at present are limited to five, accessible to large ships. 
The construction of three smaller vessels would neither require 
so much time, nor timber, nor be so costly. Our fleets would 
then find at home, and in our colonies, more ports of refuge ac- 
ce^ble to them, and they would find more points accessible to 
attack on the coasts of the enemy. The battery of a frigate 
may, as well as the battery of a large ship, carry the means of 
keeping at a distance or of destroying an enemy. In the combat 
of two or three such djips against one adversary of colossal magni- 
tude, the latter may doabtl^ if near, be able to destroy eimer 
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of the others singly, but these might concentrate upon him, at a 
distance, mortal blows, and remain masters of a field, of battle 
from which the greater ship will have, disappeared. , • ' ■ 

Without entering into the details, I shall add, that, in consi- 
dering the different maritime and commercial conditions of other 
nations, it will be perceived that the mode of w^arfare best adapted 
to our country should rather be a system of desultory and unex- 
pected expeditions and offensive cruises, than the heavy and dis- 
astrous system of regular battles and general actions. A hundred 
powerful and rapid frigates will evidently be more useful to France, 
than 40 or 50 ships-of-the-line ; and this change of system is sup- 
ported by two authorities of great weight— that of the Emperor 
Napoleon L towards the end of his career, and the decisive facts 
of our recent history. Other powers may indeed adopt the same 
change, but, if it were not to give this notice too wide a circulation, 
it would not be difficult to demonstrate that, if a general abandon- 
ment of the expensive system of fleets were to tale place, France 
would have little to lose and much to gain. 

2nd. With an arm the effect of which is very destructive, the 
advantage will evidently be in favour of those who know best how 
to give it length of range and accuracy ; thus, both in our 
actual armaments and in the progress to be made, these tw^o con- 
ditions, together with a superiority of calibre, should above all 
others be satisfied ; to this I shall add, that if the same effects 
could be produced by lighter pieces of artillery of the same de- 
scription, and wdiich do not require vessels of such great draught 
of water, nor expose so many men, we should have resolved a 
problem which, together with great speed in our steamers and 
greater numbers of them, W’^ould give to France a system of naval 
economy which suits her in the highest degree. 

In general, on the land as w^ell as on the sea, to enable com- 
batants to keep distant from each other by increasing the range of 
their arms, is to reproduce that effect which happened when fire- 
arms superseded the pike and the club, and gave to science and 
address an invincible superiority over brute force. 

One cannot tell whether nations will ever obtain from their 
goveraments the abandonment of warlike .conflicts by sea and land, 
in which flows the best and most valiant ' blood of the peoples ; 
but, until that period arrive (if ever it; arrive !), those wdio increase 
the power and the range of arms, will at least constrain combatants 
to keep distant from each other, and will therefore have acted in 
a sense favourable to civilisation and to humanity. 

(Signed) Gekbeau PAiXHAm 
Pmiijf l(Mk PSruart^, 1854. 

306. Adverting to what General Paixhana haa etated 
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in Hs original ’work, and in his late remarkable publi- 
cation, there can be no doubt that there will now, more 
than ever, be reason to dread the ignition of ammu- 
nition circulated or circulating on the fighting decks of 
ships in action. Numerous instances may be found in 
the naval history of the late war (James s Naval His- 
tory, vol. ii. p. 245,® and in many other places) of the ex- 
plosions of powder on the fighting decks of ships in action, 
and of the panic into which those explosions threw the 
crews, before the agency of live shells was introduced. 

The danger incurred in bringing up and distributing 
throughout the decks, ammunition and shells for tlie 
supply of all the guns of a ship, must hereafter, irre- 
spective of other perils, be greatly increased, and is, 
in the opinion of many naval oflieers whom the author 
has consulted on these matters, perha23s more to be 
dreaded than the accidental explosion of shells. This 
dictates the absolute necessity of adopting additional 
precautions to prevent as far as practicable such fearful 
accidents ; and assm’edly there can be none so effectual 
as to forbid, as in the United States’ service, any accu- 
mulation of shells or of inflammable or combustible 
■bodies on the fighting decks of ships, which may be 
exposed to the chances of being ignited or exploded by 
shells or shot striking them.’’ Paixhans observes, page 
18 : — “ C’est la surtout qu’il devait y avoir opposition, 
parce que robjection principale consistait a dire, qu’il 
sera dangereux d’employer, a la fois, beaucoup de pro- 
jectiles charges, au milieu d’un dquipage nombreux.” 
But far from listening to the proposition that this accu- 
mulation should be forbidden or reduced, it has by a 
kte regulation been greatly increased (Art. 271, Note). 


» ** In tlie Jietinn iht Ambiiseacle and tlie Baiomiaise, an exploBion 

of some cartridges pfeee on board tbe Biitisli frigate, wliicb, liesirks tlie 
imnic it created, badly woniowM ewry man at tbe adjoining gun, and occa- 
sioned so nfmch confnsion, that sb® was immediately boarded, and, after a 
very short straggle, captnr^d .^* — Jmntis Nap(d History^ vol. il. p. 245. 

^ See the letter of General Palxlians above. The Times^ with Its iistml 
vigilance, has thrown ont the subject- of that letter for consideration ; and 
certainly it most nearly concerns ns, who have such immense slii|is as the 
Duke of Wellington, Prince Albert-, Ac. 



paht hi, daivGer incidental to shell firing. 


Lieutenant Jeffers, of tlie United States’ Xaw, says, 
in liis treatise on the “ Theory and Practice of Navcd 
Gunnery f New York, 1850, p. 174, that “ No accumu- 
lation of shells in the batteries should be allowed, since, 
if sti’uck by a shot they wdll explode, and cause great 
damage ; for that the shock occasioned by the stroke of 
a shot on iron develops a heat so great, that the pieces 
cannot be held in the hand, and their blue colour indi- 
cates that the temperature has been raised to about 
600°, the point at which powder ignites. If a loaded 
shell be struck by a shot, the heat developed may ignite 
the charge, and cause a most disastrous explosion”— -an 
awdul fact, which has since been fully establislied. 

It is enjoined in our regulations for conducting shell 
firing, that the greatest possible care should be taken to 
expose shells as little as possible to the chance of being 
struck by shot; for winch reasons the shells wliicli 
are placed on the fighting decks for the service of 
the guns are directed to be stowed on shelves be- 
hind the beams, because in that position they can only 
he hit by shot coming in at right angles to the keel ! 
(Art. 275, and the Regulations for Shell-firing.) Should 
a shell be struck, though it might not explode with full 
force, yet the ignition of the charge wdiich is the imme- 
diate result, must produce, as Lieutenant Jeffers says, 
the most disastrous results. Can it be detrimental to 
state these facts and opinions? Are they knoivn to 
the officers of the British Navy ? Is it not right that 
these warnings should be given ? To conceal from 
ships’ companies, and from the country, any danger 
wdiich seamen must face, in the new and peculiar 
system of warfare in which they are engaged, but have 
not yet experienced, and *in which the people of this 
country, of every class, are so deeply concerned, with a 
view'- to prevent seamen from being panic-stricken wdien 
the ease occurs on service, and to avoid alarming the 
country, by suppressing the truth, will assuredly pro- 
duce effects the very reverse of that intended, and in- 
evitably give ground for the outbreak of panic, at a 
moment -when it is most to be feared — in action. Pre- 
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mittee of the House of Commons in 1849,“ as the j)reseiit 
First Lord of the Admiralty well knows, in answer 
to some questions propounded by Sir James G-raham, 
namely, that “ in order to conduct with safety the dan- 
gerous service of shell-firing on hoard ships, which has 
of course gi-eatly increased the chances of a ship being- 
set fire to in a general action,” it was necessary to send 
every filled shell on hoard in a wooden box, and to pro- 
vide stores and implements (metal screw-fuzes) for sliell- 
firing. This fearful announcement greatly streng-tliened 
the apprehensions entertained by the author and hy 
many Britisli officers and seamen, of the perils incidental 
to shell-firing — perils which it is neither possible nor 
prudent to attempt to deny. 

The dangers incidental to shell-firing having thus 
been declared by authority five years ago, but the 
causes and amount of the danger never having been 
fully examined and ascertained, the author, rati icr tardily 
perhaps than otherwise, proposes to examine in this edi- 
tion of his work, in what the danger consists ; — wffiether 
“ sending shells on board in separate boxes, with the ex- 
pensive implements" above alluded to, which the select 
committee wei-e led to believe would be found effectual 
safeguards against the accidental explosions of shells, 
have proved so — -what is the amount of danger to 
the users — what the chances of accidental explosions 
taking place — the effects produced by the bursting of a 
shell on the figliting decks of a sliip, its consequences, 
— and whether by any, and what means, those dangers 
might be obviated, abated, or avoided. 

The danger of the entire explosion of a ship — and par- 


® ‘‘ Question 5075. — The change of the armament introduced a variety of 
expeiisesj which have added annually to the Ordnance vote ; amongst them are 
the stores necessary for firing shells horizontally, and the imx>lenients necessary 
for conducting that dangerous service safely on board ship. We are obliged 
to Send every filled sheli on board in a wooden box. Of course this 
ment of sMlh fwm greatly increased the chances of a ship being set Jire to in a 
gtmr<k actim. 

It has been necessary to sutetitiite leather boxes for that purpose, having 
a cap fitting so tightly that, in the event of the powder boy wing killed, the 
box might roll about the deck without a chance of the powder being ignited 
by the bursting of shells near It .” — Bectmd Me^t m Army and Ordnanm 
1849, p, B25. 
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ticularly of a large ship — ^by the accidental ignition of 
her omi ammunition, or by the explosion of her own 
projectiles, having been publicly declared and widely 
circulated, on the authority of the great originator of 
the system of horizontal shell-firing (which we have 
imitated in principle, and far sui'passed in degree), as 
a warning of danger to his cotmtrymen, to which no 
doubt they will listen, and endeavour as much as 
possible to avoid — inclines the author to think that 
General Paixhans’ opinion and advice demand the most 
serious consideration from all who are interested in the 
British Kaval Service. The multiplicity and accumula- 
tions of incendiary and explosive projectiles on the fight- 
ing decks of our ships, the system of shell-firing from all 
natures and descriptions of ordnance, and the inordinate 
magnitudes of ships, not only exceed what General 
Paixhans projiosed in his original work (ia Nouvelle 
Force Maritime), but even surpass the extent to which 
subsequent French naval administrations have assumed 
the responsibility of transgressing his proposition ; and, 
consequently, we are more likely than they, or any other 
naval power, to incur the risk of such a catastrophe as that 
which General Paixhans has darkly foreshadowed. 

The author has stated in the previous edition of 
this work (page 270 and the Note), that M. Paixhans’ 
original proposition was to apply the canon-obusier to a 
small extent only in the naval service. The commission 
appointed by the Minister of Marine, to witness and re- 
port ujxm tire experiments of 1821, approved of Colonel 
Paixhans’ new and powerful canon-obusier of 80, and re- 
ported that it was well adapted to become the armament 
of small verols (as a pivot-gun), but that the introduction 
of shell-firing into the naval service would require the 
utmost precautions to prevent the many fearful accidents 
which might arise from the use of live shells on board a 
ship, and therefor© recommended that if introduced into 
ships of the line, it should be in very limited numbers. 

In 1824, theMinister ofMarine, unwilling to caiuy into 
effect, on hh sole responsibility, the recommendation of 
the Commission of 1821, nominated another, the members 
ofwhich were to revise its Report, and to state their own 
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opinion and decision.^ Both reports were then referred 
to the Coinite Consultatif de la ilarine, with a series of 
questions npon them ; to these the Comite replied upon 
the suljjoct of danger,’’ that no possible precaution could 
altogether suffice to irrevent effectually the most dan- 
gerous consequences if the use of canons a hornbes and 
live shells should he extended generally to every deck 
of a ship ; but, being of ojnnion'’ that, if the number of 
those guns were limited to two, or at most four, placed 
ojily on the lower deck, and near to the shell room, the 
dangers would be comparatively small, the Comite con- 
sented to this limited arrangement. Upon the question 
of magnitude of vessels, they stated that, as lai-ge ships 
in which great numbers of men, guns, shells, and quan- 
tities of ammunition were concentrated, would be ex- 
posed, in proportion to their size, to the chances of a 
deflagration genhal, or une explosion entiere, therefore the 
Committee recommended that comparatively small ves- 
sels should be introduced in place of large ones. The 
reader will have pjerceived that the adoption of a con- 
trary measure in France has produced General Paix- 
hans’ severe condemnation of the error. These limita- 
tions and regulations for the safe custody of shells, were 
(as may be seen by referring to Section No. 16 of 
General Paixhans’ work, page 8.5,'* where the danger 

® Rapport fait siir les premieres experiences dc Brest, en Janvier, 3824, par 
nne commission composee des chefs sup4rieiirs de la marine, dn g4nie maritime 
et de rartillerie, — Paixham^ p. 41. 

Signe de MM. le Vice-Arniral Comte de Gourdon, commandant la marine 

Brest ; De Iverlerec, major-general de la marine; Geoflrol, directenr des con- 
Btrnclions navales ; D’llerli, directenr dii port ; Godebert, directenr de 
Tartilierie; [.emaraut, Lahalle, Conrcy et Touffet, capitaines de vaisseau; 
Birnon, soiis-directeiir des constructions; Gerodias, sous-directeurde Partillerie ; 
GiGi[uet des Touches, sous-directeur du port ; Lettrd, De Bossy, Couliitte, et 
Deinare, capitaines de Mgate. — Faixham^ p. 44, 

^ Avis du Oomite Consultatif de la Marine ; Xouvelles exp<5nences 
ordonnees, plus etendues que les precedentes. — Paixhans, jj. 47. 

Rapport fait sur les secondes experiences de Brest, en Septembre et 
Gctobre 1824, par une commission composee des chefs siiperieurs de la marine, 
du g^nie maritime et de rartillerie. — Pamhms, p. 57. 

Signs de MM, le Contre-Amiral Bergeret, president de la commission ; 
le Colonel Godebert, directeur de rartillerie navale; Lassale, Eussel, ,et 
IMbic, capitAies de vaisseau ; Simon, sous-directeur des constructions navales ; 
Gerodias, sous-directeur de rartillerie navale ; I^ngueviile et Pasquier, eapi- 
tainei de fr^^tes. — Pmxhiim, p, 59. 

* Observations sur le danger que pounront courir nos vaisseaux les 
bombes quite emploleront eux-memes. — p. 84. 
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whicli shell-armed vessels vdll incur from the explosion 
of their own shells is pointed out) framed expressly to 
prevent the recuiTence of such awful catastrophes as 
those which occurred on hoard the “ Theseus” (Art. 273, 
Note), which jiroduced a prodigious sensation at the 
time, though she was no longer a French ship ; such 
also as the explosion which took place in a French ship 
at Aboukir : the burning of the “Formidable,” which 
took fire in the poop in the combat off the island of 
Groix, in 1795, from the explosion of shells, by which 
she was disabled and obliged to suiuender, with the 
loss of 220 men out of a crew of 666 ; and lastly, 
the blowing-up of a French ordnance store-ship, con- 
taining quantities of live shells. All these accidents 
were ascribed to want of prudence in the safe custody 
and stowing of shells, and particularly to exposing them 
on deck, “ autour des canons f which accidents, a strict 
observance of the foregoing regulations and precau- 
tions, it is asserted, w'ould have effectually prevented : 
relying on the efficacy of those regulations, we adopted 
them; but they have since been either rescinded or 
violated, both in the French and in the British service, 
and thereby the dangers said to have been extinguished, 
are reproduced and reactivated. 

The Academy of Sciences was consulted on the whole 
of those proceedings, and reported their concurrence in 
the view’s taken by the Commissions and Coinites Con- 
sultatifs, to W’hicli the professional questions had been 
refeiued.” 

By deci’ee of 1838, in conformity with the Reports 
and recommendations of the commissions ‘and Comites 
Comultatifs, as stated in the previous pages, the intro- 
duction of canons-obusiers into line-of-battle ships was 
limited to, at most, four; these to be placed on the 
lower deck, and near to the shell-room ; and the like 


* Raplwrt fait a TAcatlemie des Seieaces et approuve par elie !e 10 Mai. 
182f p. 45. • ' 

(ie MM. le Baron Tane» ancien inspecteur gdn^ral des coristractions 
narales; Be Eosse, contre-amiral ; Da Eoni; Marquis da La Place; le 
Mar^M Due da Ragnse, rapporteur; at Baroa Fourier, seoretaire perpdtuel 
da PAoacMmie pour lea Sciences MatEdmstiques.— Pawikws, p. 46. 
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limitation was long observed in our service, with re- 
spect to the analogous and equivalent pieces of ord- 
nance, the 8-inch shell guns. But since 1838, succes- 
sive French naval administrations, regardless of the 
limitations prescribed by the commissions of 1821, 1824 
— in defiance of the injunctions of the Oomite Consul- 
tatif, and of the decision of the Minister of Marine, by 
whom those recommendations were approved and con- 
firmed, have sanctioned the great augmentations decreed 
by the regulations of 1848, 1849, and subsequently, in 
the number of canons-obusiers assigned for the arma- 
ment of the French navy.® These augmentations, with 
the increased magnitude of ships, and other extensions 
which General Paixhans disowns having had any share 
in promoting, and against which he now remonstrates, 
we on this side of the water have far exceeded. See 
Armament of the British Navy, as regulated in July, 
1848, Appendix F, compared with what it is now. Art. 
271, and Note, p. 267. 

It was not the author’s intention to open, or even to 
touch upon, this delicate subject on the present occasion, 
farther than he has already done in the tliird edition of 
this work, (Article 246 et seq.), but the whole of this 
question having been opened by the distinguished ori- 
ginator of the shell system, in the important document 
which he has recently published ; and concurring en- 
tirely, as the author does, with him as to the great 
perils which he apprehends from such an extension of 
the armament, and magnitude of ships : seeing also that 
the fleets of England and of France are now acting 
together upon a system, the dangers of which, from its 
excesses, may be perilous to both, particularly if they 
should attack powerful land batteries or fortresses, 
he has been induced to express himself strongly, in the 
hope that the threatened danger may be diminished 


• It will he perceived, on referring to the regulation for the armaineiit of 
the French navy (Appendix C), that this limitation was strfotij ol««:ved ia 
the decrees of 1824, 3838 ; relaxed in tiiat of 1848 ; further relaxad hj Ihe 
decree of 1849, and suhiseqnently still more so hj extending shelhinng to 
30 and gmas as well as canons -ohnsiem 


812 


NAVAL GUNNEBY, 


Part III. 


by attention in high quarters to tbe advice of General 
Paixbans, and the suggestions which the author has 
long since ventured respectfully to offer, 

lYith respect to the remark of general Paixhans, in 
his recent paper, that the more the weapons of war are 
rendered powerful, the less are battles destructive of 
human life ; the author wishes to observe that, however 
this may be time of the number of men killed or 
wounded in actual conflict, it is not so of incendiary 
warfare, whether practised against ships or towns : it 
was not so at Sinope, and will not be so in like circum- 
stances hereafter. The loss of life which will take place 
when incendiary projectiles are employed cannot but 
be far greater than on any occasion in ancient warfare. 
War may be made sufficiently costly to deter nations 
from entering into it, unless when forced to do so by 
circumstances similar to those in which this nation is 
now placed ; but it may be rendered effectual without 
being entirely merciless. The great Nelson prayed that 
humanity, after victory, might be the predominant 
characteristic of British seamen. 

307. If General Paixhans be right in stating that the 
danger of a ship being blown up, increases in propor- 
tion to the number of explosive projectiles and the 
quantity of inflammable matter which may be accumu- 
lated on, or in circulation throughout, her fighting 
decks, the author cannot be wrong in asserting that the 
danger will be lessened in proportion as the causes are 
diminished, and consequently that the danger must 
disappear when no such cause is present. This being 
so, it must follow, when a ship has no live shells stowed 
on her fighting decks (mines, in fact, ready laid to her 
enemy’s hands, and ever ready to be sprung by the blow 
of a solid shot or the explosion of a shell)," and is so 
armed, in the main, as to be able to drive into and 
through her opponent the greatest number possible of 
solid shot, in the least time, from guns double shotted, 
at distances beyond the reach of shell guns similarly 
charged ; that such a ship, all else being equal, must 
carry the day over any vessel armed with much heavier, 
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and therefore, in proportion, fewer pieces of ordnance 
for shell-firing : the latter vessel must, moreover, have 
vast numbers of live shells stowed on her decks ; she 
will, therefore, have to contend with the rapid inpour- 
ings of her enemy’s solid shot, and at the same time 
be exposed to the treacherous effects of her own pro- 
jectiles. 

Upon a full and very serious consideration of the 
danger, admitted by General Paixhans in his original 
work, and the limitations under w^ich only liis system 
was adopted (as stated in the preceding article), the 
author cannot forbear to express his opinion that no 
shells should be permitted on the fighting decks of a 
ship under any circumstances ; and the time for making 
this alteration is apt; because the reason for placing 
complements of shells on the fighting decks of ships 
w^as, to enable them to keep up quick shell-firing 
when in close action with ships. But this is not 
likely to occur in the present war, at least not so 
suddenly as not to have time to bring shells up as 
quickly as necessary. But in action against fortresses, 
forts, and land-defences faced with hard-stone walls, 
neither quick shell-firing nor any shell-firing will be 
required from the broadside batteries of ships (see Art. 
331, et seq.), though howitzer or horizontal shell-firing 
from the pivot-guns of steamers, against troops, or for 
enfilading, or for incendiary purposes, and mortar-shells 
from bomb-ships, will always be important adjrmcts in 
the attack of fortresses and arsenals. 

308. It appears from what is stated in the proceedings 
of, and the evidence taken before the French Parlia- 
mentary Committee {VEnquHe Parlementaire) tliatFrench 
naval officers are becoming very sensible of the fact, that 
they have overloaded their vessels with armaments 
which exceed, in the aggre^te, the just proportion 
which should be maintained between the total weight 
of metal and other material forming the armament, md 
the displacement of the ship ; and consequently affecting 
prejudicially her stability and speed ; that thw have 
augmented the weight of armament for these snipi, to 
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extents disproportioned to tlie “ deA'eloppements relatifs 
de leui- carene,” That they have not only overloaded 
their ships with too much weight of metal in the aggre- 
gate, but have introduced ordnance of such surpassing 
weight, individually, as to have reduced the number of 
guns beneath that which ships should carry, in relation 
to their tonnage. That displacing a superior number 
of guns, (.SO-pounders No. 1), by a smaller number of 
canom-obu-siers, far from adding to the real battle-power 
of a ship, detracts from it. The number of hits or 
imj)acts, all else being equal, will be proportionally 
greater when the armament consists of 30-pounder guns, 
than when cunons-obusiers are used instead of those ; that 
30-pounder shot have force sufficient to penetrate the 
side of any ship, even when two shots are fired ; that 
firing two shots from canons-obusiers of 80 is interdicted ; 
that the principal and most decisive battle-power in 
close action, is the faculty of pouring into an enemy’s 
ship a superior number of solid shot in the least possible 
time ; that the use of solid shot should therefore be the 
rule, shell-firing the exception ; that a single man can- 
not easily, and quicklyq put into a gun, a projectile 
larger or heavier than at most a 36-pounder; and that 
the time requmed for loading heavier guns, even with 
increased gun crews, becomes greater in proportion as 
the weight and magnitude of a projectile increase: 
these disadvantages are exclusive of the objections 
to all chambered guns in quick firing, De la Graviere 
declares ; “ C’est h cette superiority dans le tir que 
nous eussions dfi attribuer les pluspart de nos reverses 
depuis 1793 : c’est k cette gr^le de boulets, comme 
rycrivait Nelson, que I’Angleterre devait alors Fempire 
absolu des mers, qu’il devait lui-myme la victoire 
d’Aboukir, et qu’il alkit devoir celle de Trafalgar. 

Ils jonehaieat nos ponts de cadavres.” (vol. ii. 

pp. 176, 176.) And in another place he adds : “ Au- 
jourd’hui mSme, en effet, oh la science pyroteehnique a 
fait d’immenses progrfes, on pent se demander encore si 
les boulets creux meritent bien rdellement I’effrayante 
reputation qu’on leur a faite, et si le tir plus rapide et 


Part ni. DANGEE INCIDESTAL TO SHELL FIEIKG. 


315 


plus siir des projectiles pleins n’est point toujours celui 
dont refficaeite demeure le mieux etablie.” (voL i. p. 99.) 

These views and opinions coincide so much with what 
the author had previously stated in the former edition 
of this work, and has now more expressly enunciated in 
•the foregoing article, that he may be excused for thus 
availing himself of the important weight of opinions 
coming from so experienced and enlightened a body of 
men of science and experience, on the other side of the 
Channel, concurrently with those of many persons at 
home. But before quitting this part of his subject, he 
is anxious to state explicitly, that though perhaps it may 
bo generally regretted that shell-firing should ever have 
been thought of for the naval service, yet, having been 
introduced in other navies, it is no longer a question 
whether or not we should adopt it likewise. The author 
is far from thinking that it ought to be abolished in 
our service so long as it is retained in others, hio 
doubt the burning of the Tui'kish squadron at Sinope 
is an awful proof of the destructive elfects of the Paix- 
hans’ shell practice, and may well be brought against any 
proposition for the rejection of that practice ; but the 
author does not propose to relinquish or to enfeeble that 
system : he affirms it in principle, but condemns the 
excesses to which we have carried it. Its originator 
disowns the excesses, and the author, agreeing with 
him, condemns them, from a thorough conviction of 
the dangers to which they give rise. 

309. If the armament of the British JSTavy consisted 
of a judicious combination of shell-guns and solid-shot 
guns, each confined to the use of their legitimate and 
appropriate projectiles, our ships would be deprived of 
none of their real battle-power, by restoring to solid- 
shot guns the exclusive use of their own missiles. The 
shell-power of a ship would, by such a wise combina- 
tion, suffice for a special use of shells ; there would be no 
need to place any shells on the fighting decks, and there 
woidd be no difficulty in providing ampe space for stow- 
ing them in shell-rooms ; whilst by r^toring to solid-shot- 
guns the use of projectiles suited to their very natures, 
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the danger of placing mnltiplicities of shells on the 
fighting-deck for their use, would be entirely avoided. 
“If it were proj)Osed,” observes the Comite consultatif 
de la Marine, pp. 49, 50, “ to give hollow projectiles to 
a hundred pieces of ordnance on board a ship, the pre- 
cautions to be taken would be numerous, and the danger 
would be difficult to avoid ; but it is proposed to have 
only four or six canons h bombes, which being placed on 
the lower deck, can be supplied with their shells by 
conveying these last a short distance only ; and, though 
powerful guns, being few, they will require but a mode- 
rate quantity of ammunition.”® Yet we have vastly 
multiplied the number of shell guns, and thus we 
persist in braving the dangers against which these 
warnings are pronounced, and have hurried on the 
French to do the like. The difficulty of providing 
safe stowage, for many hundred of shells, in some 
cases, in shell-rooms whose heights are limited, by the 
necessity of keeping their tops or crowns sufficiently 
below the water-line, renders it necessary to add to their 
length, and hence has arisen, in a great degree, the 
costly lengthening of ships, to enable them to stow 
their vast complements of shells. The real battle- 
power that would be restored to ships, by this emanci- 
pation of solid-shot-guns from the obhgation to use 
shells, consists in the superior range, accuracy, and 
penetrating force of solid-shot-guns, in their superiority 
for firing double-«hot (Arts.- 253, 264), and in the 
greater number of guns which vessels so armed would 
carry in relation to their tonnage; and the reader, 
pursuing the argument briefly stated in the third 
edition of this work (Arts, 246 to 248 of that edition), 
and given at greater length above, will not fail to 
arrive at a just conclusion. 


* “ S’il s’agissait,” oterves theCoaiit^ consultatif de la Marine, pp. 49, 60, 

** de doiiner des projectiles creux it cent bouches ^ fen du liaiit m bas d* ** im 
vaiss€*aii, les prdcatitions seraient infinies et le danger difficile k ^viter ; mais 
i! ne s’agit ici qne de qnatre on six canons a bombes, qni, dtant places dans la 
batterie basse, recevront leurs projectiles, sans longs trajets, et qiii, ajant line 
tr^s-grande puissance, n’auront qti^nn approvisionnement pen nombrenx.” 
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Tte niimlDer of shots that were foiind sticking in the 
sides of line-of-hattle ships after actions in the late war 
has since been used as an argument against the efficiency 
of solid shot, and in favour of shells : hut Simmons, in 
his excellent work on the effects of heavy ordnance, 
pp. 69, 70, attributes this most justly to the custom of 
double and treble shotting then so general ; and the 
author has showm in Art, 254 that this arose in some 
cases from carrying a little too far the well-known fact 
that by reducing the charge to ■what is just sufficient 
to pi'oduce penetration through the side of a ship, the 
ravaging and splintering effects are increased : these 
errors will probably exist no longer; but however tins 
may be, if solid shots have not power to penetrate 
under the circumstances, still less could shells or hollow 
shots do so. 

310. When it is imavoidably necessary to fill shells on 
board ship, the metal fuze should be carefully brushed 
and luted before it is put in ; the shell should be filled 
by means of a funnel, taking care to insert its orifice 
below the sere’w in the tap of the shell, so that no grains 
of powder may get into the tlrread. To guard tlie more 
effectually against this accident, the female sci'ew in the 
tap of tlie shell should likewise he carefully biushed out 
before the fuze is introduced, and a washer of parchment 
or some other material should he placed under the collar 
or head of the fuze, that there may he no contact 
between the metals of the fuze and the shell. 

All sea-service shells are fixed to wooden bottoms by 
straps or bands of tin, or snaked by yams to grommets 
of rope, to prevent the shell fit-om turning in setting 
home ; the latter is the more certain expedient, on 
account of the tin straps being liable to be bi’oken, or 
injured by damp. 

311. Fuzes should he frequently examined to see that 
their caps have not become so corroded as to be im- 
moveable, but it must be remarked that this can be 
safely done only by putting the shell "whose fuze is to 
be so examines into a gun pre\uously loaded with a 
few ounces of powder — the range to the front, right 
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and left, being clear. The cap may then he screwed 
off safely with the instrument proposed by Captain Nott, 
a brass wrench supphed for that pmpose ; the same 
instrument is used for fixing the fuze in, and with- 
drawing it from the shell ; the men who turn the in- 
strument keeping well within it and the shell ; and, in 
the event of the fuze igniting, the shell would be blowm 
out of the gun. 

The examination of percussion fuzes will be still more 
perilous, but at the same time more necessary ; for the 
deteriorating effects produced by vicissitudes of climate 
and temperatui-e, and by sea-damp on the cliemical com- 
pounds contained in those shells when long stowed in a 
ship, have not yet been ascertained. To tamper wnth such 
explosive bodies, by opening, examining, renewing, and 
replacing them on board of ship, should not be peimitted 
on any account f and there only remains to be tried the 
effect of firing them against rocks or other resisting 
masses. This may not always be convenient or possible, 
and at best will only show whether or not the shells 
fired have been efficient : it will not show that all those 
in the ship’s store rooms will prove so thereafter ; and 
failures not unfrequently occur, even with new made per- 
cussion fuzes. 

312. In the experiments of 1853, several 8-inch shells 
Tvere found to have struck the object without exploding ; 
some stuck in the side of the hulk ; others passed through 
the wood, wliich was unsound, the shock not having been 
sufficient to produce the explosion. An 8 or 10-inch shell 
passed through the near-side, and struck an iron bolt on 
the opposite side, yet did not explode, the percussion 
fuze being found entire. Thus those projectiles failed 
as shells, and did not even succeed as shots. Had those 
shells which stuck in the sides or lodged in the body of 
the hulk been fitted with time fuzes, the effect of their 
explosion would have been the greatest possible. Many 


» ** An awful explosion took place in the laboratory at Ilocliefort, in 1851, in 
preparing tke implements for skell-firing, in whicli a xnaitre-crariiiiciers and 
^ men were killed ; 'and a similar accident at Mauviilon, by wliicb seven 
gunners Fathvmntaire^ vol. i. p. 328, 
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of Moorsom’s fuzes were picked up entire and uninjured 
amongst numerous splinters of shells after the experi- 
ments had been made. The old hulk the “York” was 
no doubt very much riddled and ravaged by these ex- 
periments ; but she was not burnt, which she must have 
been by even one such shell as that mentioned, or by 
one or two of the shells, having time-fuzes, which were 
planted in the “Prince George” in the experiments of 
1838. 

313. It is now of vast importance to the naval service 
of this country that a series of experiments should be 
undertaken in order to establish, if possible, the follow- 
ing points : — 1st. What are the effects produced on the 
sides of a ship by firing against them shells with dif- 
ferent degrees of velocity ? for example, at short ranges, 
with full charges ; at medimn ranges and with medium 
charges ; and at long ranges with reduced charges. 
2ndly. At what time, and where, would the bursting 
take place? 3rdly. At what ranges and with what 
velocities would tlie shell explode by the concussion 
without penetrating at all into the timber ? and must 
the blow l:ie ver}’ slight to have this effect ; that is, to 
render the shell harmless ? The following facts may 
be considered as affording answers to some of the 
above inquiries; and may be of use in regulating 
the charges of powder in shell-firing against ships. 
At 1250 yards, 10 lbs. of powder drove an 8-inch shell 
through one side and lodged it in the further side of a 
line-of-battle ship at the lower-deck ; with 8 lbs. of pow- 
der an 8-ineh shell perforated the first side and relwunded 
from the other. At 900 yards, with charges of 8 and 
10 lbs. of powder, 8-inch shells pai^d through the first 
side and lodged in the see»nd. At 600 yards, with 
charges of 7 and 8 lbs. of powder, 8 -inch shells just per- 
forated both sides and then dropped. At 600 yjirds, an 
8-inch shell, with a charge of 5 lbs. of powder, passed 
through the first and lodged in the second side. At 300 
yards, with charges of 7 and 8 lbs. of powder, 8-inch 
shells ^rforated tx)th sides and buried themselves in the 
butt. With hollow shot, plugged, of 56 Il»., and a charge 
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of 10 lbs. of powder, at 1250 yards, the shot passed 
through the first side and buried itself in the second. 
With 12 lb. charges (now abandoned) shells frequently 
burst in the gun, or at its muzzle. 

In May, 1853, at the request of the Special Committee 
of Artillery Officers, six 32-pounder shells, and six 
8-ineh shells, all fitted with Freeburn s concussion fuzes, 
were fired from the “ Excellent ” at the “ York ” hulk, 
at 1200 yards distance, when the following results were 
obtained : — Every shell struck the hulk ; of these 10 
burst immediately ; one struck an iron knee and broke, 
and one did not burst. There was no premature explo- 
sion; the trial was therefore very satisfactory, and it was 
recommended that some fuzes of the same kind should be 
made at the Eoyal Laboratory, in order to be preserved 
there as patterns for future constructions. 

314, It has hitherto been generally supposed that the 
frequent bursting of shells in or near the muzzles of 
guns, when impelled by large charges,® ai’ose, in common 
shells, from the dislocation of the composition contained 
in the fuze, and particularly in short-time fuzes ; and 
with respect to Shrapnel shells, in which it is most 
essential that large charges should be used, the pre- 
mature explosions which frequently take place were 
supposed to be due to the same cause. It was to deter- 
mine this point that a committee was appointed to 
make experiments and report upon those failures. 
The committee recommended that the service charges 
for spherical ease shot should be consMerably reduced ; 
this measure, having been approved and adopted, has, 
by so much, deprived that description of shell-firing of 
the essential cause of its efficiency. But it was surmised 
by manj', and firmly believed by the author, that those 
premature explosions neither arose from dislocations of 
the short column of composition in the fuze, nor 
from the friction of the buUets on the bursting charge 


^ “ In -gring Sbmpnel sbells from isea?y 32-poimders and 8-iiicli guns, a 
elmrge of 6 lbs. is not to be exceeded, and is the most effective that can be 
used with these gnns ; with a gimter charge tlie shtdls will very frequently 
burst in the gun from the (x^ncussion on tiring /* — Excellent ” Jnsimctims, 
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contained in tlie shell, in the interstices hetvrocn the 

balls; for it has been recently proTed that shells with- 
out fuzes, the taps stopped with iron plugs, explode at 
or near the muzzle of the gun wlien fired with large 
charges ; and the friction of the bullets on the powder 
(which is effectually prevented in Captain Boxer’s fuzes) 
can scarcely be the cause of the explosion, because friction 
cannot have had time to produce the heat required 
to ignite the bursting charge on the shell issuing liom 
the gun, although it might do so in the course of, and 
near the end of its flight, from the gvinding of the 
powder hy the halls. It may therefore he surmised 
that the explosion of the shell at the instant of firing 
can arise from no other cause tlian tliat gunpowder is 
explosive by percussion, and that the bursting charge 
is exploded liy the shock of discharge, just as when a 
loaded shell is struck by a shot it is exploded, not by a 
spark elicited on the previous breaking of the shell, hut, 
as already stated, by the ignition of its contents contem- 
poraneously with, or instantaneously after, it is broken 
by the blow. 

The fact, incontestably, is that gunpow'der is, in a 
considerable and dangerous degree, explosive hy per- 
cussion, concussion, compression, . and friction, and 
though not instantaneously, yet gradually, hy even a 
small degree of heat. To one or other of the'se latent 
dangers in gunpowder, and the more easily ignited 
compounds for fuze-primings, &c., may be ascribed 
the unaccountabife explosions which so frequently 
occur in the powder-mill, the laboratory, the fire- 
workers’ manufactory, and in ships, as w'ell as the fre- 
quent explosions of ammunition in tumbrels and on the 
field waggons, and of which no good account has 
been given, because in general all the persons near and 
about are killed. A very tenific case of this description 
occuiTed at Portsmouth, in 1851, where a large con- 
course of naval and military officers and many other 
persons assembled, at the Fire Barn, to witness the 
trials of a 10-inch shell, filled with a slow-burning 
composition, which, on being ignited by its fiize, should 
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emit a dense smoke or vapour, jharing moreover suflFo- 
cating effects. But instead of burning slowly, the 
composition, as soon as ignited, exploded the shell, 
scattered its splinters with great force in every direc- 
tion, and, besides the casualties it occasioned to the 
bystanders, had well-nigh put an end to the valuable 
life of a gallant and distinguished general officer, one 
of the author’s most valued friends.® After the most 
careful investigation, this accident has never been 
accounted for, and remains one of numerous, instances 
of the treacherous character of all such artifices. 

It was proved by Le Eoi that gunpowder is explosive 
by percussion, for this chmnist found that a few grains 
strewed on an iron anvil, and struck by an iron hammer, 
exf)loded. Jeffers, in the work above quoted, says, p. 
174, that gunpowder likewise explodes by the collision 
of iron on brass, brass against brass, copper against 
copper, though less readily ; likewise by the shock of 
bronze on copper, iron on marble, iron on lead, and 
lead on lead. The latter was abundantly proA’ed in an 
experiment made by Professor Faraday, who is in pos- 
session of a large fragment of a shell containing a 
mass of lead formed by the bullets it had contained, 
which were transformed, by the shock of impact, into a 
mass of prisms ; this was made use of to try whetlier the 
action of lead on lead would ignite gunpowder ; for this 
purpose a small quantity was placed in the hollow of the 
shell, which, when struck by a leaden bullet, was ignited. 
A stone shot, of 770 lbs. weight, entered the lower deck 
of the “Windsor Castle” in 1807, set fire to some 
powder, and produced a terrible explosion, by which 40 
men were killed and wounded, and such a panic was 
created that some men jumped overboard and were 
drowned. Why, then, might not the blow of a 32 lb. 
shot, fired with a full service charge, and striking a 
shell at rest, explode the shell by percussion? But 
whether the shell be broken -and its contents ignited 
thereupon, or whether it be exploded by ife charge on 

^ Major-General Simpson, Governor of Portsmoiitli. 
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receiving tlie blow, tbis at least we know, tlwt sncli an 
ignition of powder may produce, as it did at Sinope, tlie 
most disastrous effects in a ship in action. 

The expense of shell ecjiuipment and shell-firing, to 
the extent to which it has been earned in the British 
navy, is enormous. The cost of every 8-ineh shell 
shipped in its box, including the fuze, is II 5 . 6^7. 
Every 8-ineh shell fired costs Ifs. 4|c7.‘‘ The cost 
of the fuze for a 10-inch shell is the same as that 
for an 8-inch, but the expense of the sliell itself is 
greater than tliat of an 8-ineh, in proportion to the 
greater weight of the larger shell. Fully admitting 
the advantages of pivot-guns to steamers and other 
vessels, and of a limited number of shell-guns for special 
shell-firing, there is nothing to object to the expense, 
though large, of guns, carriages, slides, and appurte- 
nances of the former,’’ nor to the supply of 8-inch shells 
for a limited number of shell-guns, Ilut with respect 
to the vast expense of arming whole decks of line- 
of-battle and other ships with shell-guns ; and of shell- 
firing from all natures and descriptions of ordnance, 
great and growing objections are made, and making 
their way. The vast expense of our shell system con- 
sists not only in providing great numbers of new shell- 
guns, shells, fuzes, &e., but, moreover, of constructing 
ships and vessels of vastly increased and enormous 
magnitudes, capable of carrying such heavy armaments 
and of providing stowage in their interior for the 


Cost jier Piound of 8-ioclx Naval Sliells fired, 

Slieli ......... 5 4.1 

Metal fuze aud its cap, about 5 0 

Charge, 10 lbs. x^owder at 7c/. 5 10 

Bursting powder, 2 lbs 12 

Box . . 1 11 


Total, including tbe box , . . 19 3J 

Moorsom’s fuzes cost about 6 s. each ; Boxes, G-incb, Is. 6cl. 

^ Tbe expense of tbe gun, carriage, slide, and appurtenances 
of a 68-pottndcr gun . . , 4 . . - ♦ 

Ditto ditto of a lO-fncb gun # . - * ; 17i 

Ditto ditto of an S-iniii gun * , u . 172 

Y 2 
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greatly increased complements of shells. For this the 
relation formerly existing- between the displacement of 
ships and the number of guns they are to carry ( Arts. 
249-252) has been gT^tly altered, in the construc- 
tion of new ships, and in re-modelling those formerly 
built. If G-eneral Paixhans, the great originator of 
the shell system, is right, and unless the author and 
many experienced first-rate naval officers be eg-regiously 
mistaken, fresh expense of no small amount will have 
to be incurred merely to undo much that has been 
already done. 

_ The author can scarcely doubt that he will be con- 
adered by the reader to have established, in the preeed- 
ing pages, a case of very great peril, deserving the most 
serious consideration this, at least, is so strongly im- 
pressed upon lum m the course of the laborious, pro- 
tracted, and most anxious attention which he has given 
to this important subject, that the author feels it impossible 
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rocket is used merely for making signals, tke kead, 
wkicli is tken conical, is filled with a composition for 
producing, at the explosion, the stars of light which 
constitute the signal. 

A rod of wood is attached, at one end, to the base, 
the neck or choke of the rocket ;* its length being equal 
to about 60 times the diameter of the cylindrical part of 
the rocket, and its thickness equal to about half that 
diameter. Signal rockets weigh from half a pound to 
2 lbs. : the diameter of a one pound rocket is If inch ; 
the length of the cylindrical part is 12f inches, and of 
the conical part 3f inches. 

The composition is driven into the rocket case till its 
density is equal to about twice that of gunpowder; but, 
in the interior, about the axis of the case, is left a void 
space of a conical form, its base coinciding with the 
neck of the rocket ; and, in this neck several apertures 
are formed for the admission of air : at one of these, in 
which is left a piece of quick match, the fire is applied to 
the composition. The rocket, when about to be fired, is 
fitted in a tube, which is attached in a given position, to 
a rest ; -when, on applying the match, the whole surface 
of the conical space is put in a state of slow combustion 
and the rocket is propelled: the combustion continues 
till the composition is entirely consumed ; the elastic gas 
generated by the combustion escaping through the 
apertures. 

316. The propelling power is produced by the expan- 
sion of the gas generated in the burning composition : 
the force thus originated causes a pressure, outwards, 
against the sides and ends of the rocket ; but the aper- 
tures in the neck allowing the gas to escape there, 
(being resisted only by the pressure of the atmosphere 
at the apertures), the pressure against that end is con- 
sequently less than that which is exerted by the gas 
against the head, or anterior part of the rocket ; and the 


At first the rod was attached to one side of the rochet ; hnt this caused 
great irregularities in the fiight, and the late^Sir 'William Congreve placed it 
in the direction of the axis of the rocket,: this disposition in a great measure 
remedied the evil without interfering with the escape of the gas. 
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difference between the pressures at the opposite ends is 
cl icsnltaut force acting’ ag’ainst the head during' all the 
time tluat the composition is hnrning- ; this constitutes 
therefore, pressive force hy which the rocket moves 
onwards with a motion continually accelerated till the 
resistonce of the air against the head becomes equal to 
that force, or till the composition is burnt out (about 20 
seconds), when the rocket falls to the ground. This 
action of the gas is quite analogous to that which pro- 
duces the recoil of a suspended gun, when fired without 
shot or wadding. 

_ 317. The rod serves to guide the rocket steadily in 

its flight, the lateral resistance of the air about it pre- 
venting, in some measure, its vibrations. In a 1 lb 
rocket, before combustion begins, the common centre of 
gravity of the rocket and rod is about 2 feet from the 
head of the former, and about 7 feet from the opposite 
extrennty of the latter ; and then the resistance of the 
air,_ in checking the vibrations of the rocket from 
accidental causes, acts with considerable effect, like a 
iower applied at the end of the longer arm of a lever ; 
►ut, in proportion as the composition is burnt out the 
entre of gravity approaches the middle of the length 
r the whole missile ; the resistance of the air is then 
iss able to counteract the accidental deviations of the 
icket itself ; the head at the same time begins to droop 
ad at length the whole comes obliquely to the ground 
; has happened, even, when the angle of elevation was 
call, that the weight of the rocket preponderated so far 
^■er that of the lod as to cause the missile to come to 
le ground in a direction tending towards the spot from 
hence it was fired. ^ 

Signal _rockets, whose diameters vary from 1 to 2 
ches, will ascend vertically to a height of 500 or 600 
irds ; and those whose diameters vary from 2 to 3 
ches, to a height of 1200 yards, A 12-pounder"rocket 
•ed at an elevation of 16°; and a 6-pounder rocket at 
I elevation of 14|°, range about 1200 yards The 
stances at which the explosions of rockets have been 
en vary from 40 to 60 miles. 
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318. The use of rockets was first introduced into the 
military service by Sir WilHam Congreve. This scien- 
tific officer caused them to he made to serve as shells 
or carcasses; and their weights, for these purposes, 
are 3, 6, 12, 24 and 32 pounds. When fired against 
timber or earth they penetrate to considerable depths. 
A 12-pounder rocket, after a range of 1260 yards, has 
entered to the depth of 22 feet into earth. 

Every shell-i’ocket is fitted with a fuze, screwed into, 
the base of the shell. The fuze is as long as the size of 
the shell will admit of, so as to leave sufficient space 
between the end of it and the inner surface of the shell, 
for putting in the bursting powder • and the end of 
the fuze is cupped, to serve as a guide in the insertion 
of the boring bit. There is a hole in the end or apes of 
the shell, secured by a screw metal plug, for putting in 
the bursting powder, and for boring, according to the 
different ranges at which it may be required to burst 
the shell. The following table shows the dimensions of 
the parts of the rocket which relate to the fuze : — 



Nature of Rocket. g 


24:-Pounder 
12-Pounder 
6-Pounder 
3 -Pounder 


.25 .75 

.25 .75 
.2 .55 


If the rocket is to be used as a shot-rocket, the only 
thing to be attended to, is to take care that there is no 
powder in the shell, and that the plug is secured in the 

plug-hole. - ;vir - 

If the rocket is to be used as a shell-rocket, at the 
longest range, the plug is to be taken out, and the shell 
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filled, tlie fuze left at its full length, and tlie idIuo- 
replaced. *= 

If at the shortest range, the fuze is to be entirely bored 
through and the rocket composition bored into, to within 
one inch and a half of the top of the cone, in the 24- 
pounder rocket, and to within one inch in the 12 6 and 
3-pounder rockets. The distances from the surface of 
the shell to the top of the cone, and from the surface of 
the shell to the end of the fuze, and also the length of the 
luze, being fixed and known, the place on the borino- bit 
at which to screw the stopper, whether for various lengths 
ot tuzes or length of rocket composition to be left over 
the cone, is easily determined; these distances are marked 
on the brass scales for each nature of rocket, and the 
length of rocket composition available for boriiiff into 
and the lengths of fuze, are also set off, and subdivided 
into tenths of an inch.'^ 


elevation 40 dooi-ees. ^ 1 d to buist at about 3000 yards, 

37 de^ees elevation P® to burst at about 2300 yards, 

.ita r 'oot-* oo»p.. 

eleyation 16 degrees. , / , ^ ' expected to burst at about 1100 yards, 

If the rocket composition be bored into •antw,. „ ■ i , 

eone, the shell may' be. expected fo bnrct^Jf 

JO degrees. ^ expectM to burst at- about 420 yards, elevation 

Tor 3-p,„a„ , i, ^ 
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319. The very vague observatious on sbell-rocket 
practice given in the Note, above, are sufficient to show 
the great uncertainty of that practice against troops in 
the field ; and to this uncertainty must be added the 
liability of the sticks to be broken on grazing the 
ground, when fired at low angles. 

The forward motion of a rocket, besides being impeded 
by the resistance of the air at the head, is further im- 
peded by the action of gravity when the missile is fired 
at an elevation. Again, in firing across the wind, the 
action of the air upon the stick causes the rocket to come 
up more to the wind instead of being driven bodily to 
leeward, and the stronger the current of air is, tlie more 
the rocket points towards the quarter from whence the 
wind comes. When the rocket is fired against the wind 
the range is considerably shortened, and when fired with 
the wind, it is lengthened. Thus, in firing across the 
wind, some allowance must be made for its effects, and 
the rocket must be pointed by so much to leeward of the 
object ; in firing against the wind, greater elevation than 
that which the distance requires must be given, and in 
firing with the wind, less elevation must be given ; but 
the amount of these allowances can only be assumed 
approximatively according to an estimate of the strength 
of the wind ; and therefore the practice must be 
uncertain. 

320. The author has seen sufficient of rocket practice 
on service to convince him of the uncertainty and 
inefficiency of that weapon in firing at small objects. 
When used against large towns, which can scarcely be 
missed, in order to set fire to habitations and other 
structures formed of combustible materials, rockets may 
answer well as incendiary weapons; but they are far 


of the S-pounder rocket, it may be expected to burst at about 1800 yards, 
elevation 25 degrees. 

If the whole of the fuze composition be bored out, and the rocket compo- 
sition be left entire, the shell may be expected to burst at about 850 yards, 
elevation 12 degrees. 

, If the rocket composition be bored into within one inch of the top of the 
cone, the shell may be expected to burst at about 420 yards, elevation 

8 degrees. , ' ' ^ ; 
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more formidable to private dwellings and tbeir tm- 
fortunate inmates than destructive of military defences 
and tlie lodg'ments of the troops. If a rocket strike the 
roof of a house it will there stick and set it on fire ; hut 
it has not penetrating power to produce any serious 
effect on the defences of a place.” Flushing was set on 
fire in many places, at the bombardment of that place in 
1809, but no mark was left of the rockets having done 
any material injury either to the defences ^ or the 
defenders. Eockets may be used Avith considerable 
advantage against cavahy, from the scaling efleets of 
that blazing projectile upon horses : they may also be 
emjiloyed efficaciously against squares or masses of 
infantry, and in dislodging an enemy from villages or 
towns, which could not otherwise be approached by 
infantry alone. At the battle of Leipsic, in 1813, the 
British rocket troop under the command of Captain 
Bogue, is said to have rendered essential service ; and 
at the passage of the Adour some discharges of rockets 
fired across the river checked a French column that was 
advancing to attack the lodgment which had been 
effected on the right bank of the river by a body of 600 
British troops ; but it appears upon the whole that the 
effects produced by these first uses of this apparently 
fearful weapon were rather moral than real. Eoekets 
may also be fired from ships against troops or towns 
with considerable effect as incendiary projectiles ; and 
were used as such by the French in 1844, against the 
cities of Tangier and Suerah ; they have also' been fomid 
very useful for incendiary purposes in Algiers. The 
portability of rockets, when great nmnbers are to be con- 
. veyed in countries impracticable for wheel carriages, 
renders them very desirable weapons with troops in the 
field, and even with the, artillery of an army, to be used 
on special occasion^ as when guns cannot be brought up. 


“ It must be remarked that wbat is called a sbot-rocket is one whose shell 
is not loaded with powder, and wHoh has the top plugged. It is therefore 
only a thin hollow shot, having consequently oomparativoly small penetrating 
power, and which, like other hollow shot, would break to pieces on striking 
any very hard material. ° 
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321. Sir William Congreve entlnisiastically believed 
tliat liis rockets would entirely supersede the use of 
artillery in the land service, and many exaggerated 
opinions were once entertained of the efficiency of tliat 
weapon ; but these have long since sobered down to the 
idea, now very generally prevalent, that they are only 
substitutes for field guns, when these cannot be brought 
up; they may easily be carried by men or drawn by 
horses, and may commence firing upon an enemy before 
artillery could be brought into position. The most 
efficient use, however, that can be made of rockets is, as 
an incendiary projectile, to set fire to towns or single 
buildings ; but it may be doubted whether the rocket 
system is not carried too far for field service in the organi- 
zation of rocket troops. These consist of mounted men, 
as in the horse-artillery, Avith a number of carriages for 
transporting the rockets and their appurtenances. The 
carriages cannot be brought up unless the country in 
which they are to act is practicable for them ; and if so, 
would it- not be better that a troop consisting of so many 
men, carriages, and horses, should have guns rather 
than rockets ? According to the present organization of 
rocket troops, these very uncertain weapons are made 
substitutes for artillery which the same number of 
carriages might transport and the same number of men 
might serve. M. Charpentier in his ‘ Essay on Artillery,’ 
p. 199, makes the following very just observation 
respecting extreme opinions on the value of rockets : 
“ Quelques militaires regardent les fusees de guerre 
comme des projectiles insignifiants. D’autres, s’exagdrant 
leur puissance destructive, en font une sorte d’invention 
infernale, dont ils voudraient, dans des vues philan- 
thropiques, voir I’usage interdit. II y a erreur de part et 
d’autre. Les fusees ineendiaires peuvent avoir un effet 
tr^s-utile dans eertaines circonstances de la guerre, ne 
fut-ce quepour porter la demoralisation chez I’ennemi.”"' — 

There are militaiy men who consider rockets as weapons of small value ; 
and there are others who, exaggerating their destructive powers, consider them 
as a sort of infernal invention, the employment of which they w^ould, from 
motives of philanthropy, interdict. Both parties in error : rockets can he 
employed with advantage in war only as in^s of producing disorder among 
an enemy’s troops.’^ , • ,, 
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Thus m the affair at the Adour, in 1812, the Prench 
soldiers were nertainly very much scared, hut not much 

cV?+’ who was made prisoner, had the 

ski ts of his coat set on fire by a rocket, and on surrender- 
ing exclaimed in great consternation — “ Sacre Dieu ! i’ai 
xingt ans de service etje n’ai jamais vu desarmes a feu 
coinme celles-la. — But,^ continues M, Charpentier, if 
rockets are powerless against the strong materials of ships 
oi war, they may be used with great efficacy against 
places on a sea-coast, to protect landings, and against 
crowds there assembled ; and, accordingly, they should 
be plentifully supphed to steam ships, which, having 
small di aught of water, may approach close to an enemy’s 
coast and by using these incendiary projectiles com- 
pensate advantageously for the small number of guns to 
winch their armament must be limited. Thus lare-o 
proportions of rockets are issued to steam ships in the 
idioiicJi navy, and even to otlier vessels, 

_ 322. But rockets are dangerous inmates in ships : there 
wmdd^lf\? stow them m shell-rooms or magazines, nor 
would It be proper to place them there. A terrific 
exemplification of the danger of these incendiary bodies 
in ships overmuch provided with weapons of this 
description, is given in the subjoined note.“ Eocket 
firing from ships is a very dangerous practice. The first 
rush of back-fire before the rocket starts is capable of 
Igniting any combustible body upon which the tongues 
of the flame act. An expedient, we believe, has been 
proposed, to protect the ship from this back-fire, but it 
does not appear to have been successful. 

at hasoccmred to the ship of the line ‘ Valmv ’ while 

SSrfwho h^Thfs imprndence if a 

S>lod^. one of which 

Sion wa^ hearMikra dan^f T° “ tremendous oxplo- 

rappelwas heataAmlS S moment the 

boats. The shock ^ 

h.r Mi,, '« 
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323. When, to all the other aberrations to which a 
projectile is subject in its flight, we add that the trajectory 
which a rocket describes is made np of two portions 
produced by very different causes and governed by dif- 
ferent laws,, the very great uncertainty of rocket practice 
will be obvious. When it first starts from the tube the 
velocity is so small that it is not sufficient to prevent 
the fore part of the rocket from drooping or dipping 
below the axis of the tube ; the actual angle of departure 
is, therefore, less than that at which the tube is set, and 
allowance for the error can only be made by a vague 
estimation. As the rocket proceeds its velocity increases, 
and is supposed to be greatest at one thii-d or one half 
the I’ange. The common centre of gravity of a rocket 
and its stick on starting is situated near the jiropelling 
power, and the vibrations of the rocket during its flight 
take place about that point ; this point is, however, con- 
tinually changing its place in proportion as the com- 
position is consumed, and this change causes continual 
irregularities in the deviations of the rocket during its 
flight. When the composition is entirely burnt out, the 
rocket proceeds under new and very different condi- 
tions : so that upon the whole it is utterly impossible 
to lay down the trajectory of a rocket, or to obtain 
good and sufficient rules for conducting the practice 
with that arm. 

324. A very ingenious method of dispensing with the 
stick of the rocket has recently been proposed by Mr. 
Hale. This consists in causing the rocket to rotate on 
its axis during its flight ; and, as in the case of an 
elongated shot, move steadily with the point foremost. 
For this purpose, instead of permitting the rush of flame 
to escape from the bottom orifice in a line with the axis 
of the tube, by which the flame acts directly against the 
air, the burning material issues from five orifices made 
near the neck, obliquely to the axis of the tube ; the effect 
of which is that the body of the rocket is made to rotate 
while it is also propelled. This is certainly a very 
ingenious contrivance which may be expected to produce 
advantageous results. In . the experiments made with 
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tliese rockets several modes of directing them have been 
tried : First, by firing them from a small trough formed 
of wood in two inclined planes : Secondly, from a frame 
cariying two portions of rings, which grasp the body of 
the rocket and i-etain it in one position till it has acquired, 
after ignition, sufficient force to overcome the pressure 
of a spring below it ; this force, suddenly releasing the 
body from the rings, permits the rocket to escape with a 
velocity sufficient to prevent the usual droop or dip above 
mentioned. This droop ivas supposed to be the cause of 
the failures in some previous experiments which had 
been made at low angles of elevation without the rings. 
Thirdly, the rockets were directed by a circular machine 
consisting of three hoops made of* iron bars, between 
which the rocket was introduced ; on being ignited, it 
proceeded round the circle between the bars with 
increasing velocity, and es^caped at the lower part of the 
machine with force sufficient to prevent any droop as 
well as to carry it to a very great distance. 

325. These rockets were not recommended by the 
select committee, on account chiefly of their liability to 
failure at low angles ; but whatever may be their present 
defects they appeared to the committee to be capable, 
when further improved, of being made very valuable 
weapons. 

Unless the cause of the failure of the Hale rocket, when 
used at low angles, can be removed, it will be of little 
use against troops in the field ; and it is in horizontal 
firing, on plane battle fields, that rockets are most 
formidable. In other respects also the success of the 
Hale-rocket may be doubted : the stick-rocket continues 
its flight, directed by the stick, after the composition is 
burnt out ; but the Hale-rocket loses its directing power 
as soon as the composition is consumed, because the 
rotation then ceases,' and nothing can be expected from 
the rocket, beyond the distance it has reached when the 
composition ceases to bum. 
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IS. OS THE ATTACK OP MAEITIME FOETEESSES. 

326. The most recent eases of vertical shell-firing 
which have occurred since the termination (1815) of 
the general war, are those carried on by the French 
squadrons which bombarded the fortresses of San Juan 
d’UUoa in 1838, and Vera Cruz in 1839 ; and these 
may be taken as proofs of the uncertainty of vertical 
shell-practice against castles or other small places, as 
well as of the inability of fleets to contend with for- 
tresses and other powerful land batteries, unless the 
ships, be very close to them. Whether the attacking 
ships or squadrons should, under any circumstances, be 
permitted to approach to such jiroximity unopposed, 
are questions which will be sm'ely solved in the negative, 
whenever it may happen that ships, advancing with such 
temerity, shall be properly cannonaded, as soon as they 
come within the reach of well-placed, powerful and 
well-served long-range guns. This not having been 
done at Algiers and Acre, and we may add Navarino, 
the daring and success of the operations against those 
places have tended to create the erroneous notion that 
land-service batteries cannot under any circmnstances 
withstand the concentrated fire of ships of the fine. 

327. If, indeed, ships be permitted to approach, with 
impunity, to measure well their distances from a fortress, 
and then deliberately open their fire, the torrent of iron 
which they may throw in must be irresistible and over- 
whelming, particularly if the batteries are placed a fimr 
d’eau, and consequently commanded by the upper decks 
of large ships. Batteries placed nearly on a level with 
the water are far more subject to the fire of ships, and 
are much less formidable to them, than batteries elevated 
somewhat above the surface of the sea : these last com- 
mand the upper deck of a ship by a direct, though 
depressed fire, which will penetrate obliquely into, and 
through her sides, and possibly come out below the water- 
line ; whereas shot, even the best directed, from the ship, 
wiU, except such as may chance to enter the embrasures, 
or graze the crest of the parapet, pass over the heads of 
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witlioiit doing any material 
Aiilw' f “y guns be mounted en barbette, Avbicli 

- %lit never to be the case in sea-batteries intended for 
c ose or flanking defences, tbey would inevitably be dis- 
luounted. ho ricocbet from a skip can toucli a battery 

battery be 

situated so high that its shot would strike tlie water under 

tim Jhip^’^^^ ’ ricocheting on the water will strike 

In the Aide Memoire Navale it is stated, p. 404 that 
the height of a coast or land battery above the levelof 
the sea should be from 10 to 15 m^itres (yards) because 
that height will permit the ricochet to tSce effect as far 
from the battery as about 200 niMres (yards) and wfl 
avoid the effect of the ricochet of shot W Ln sld 5 

ftstMne”' ° *“ 

It is not easy to assign any general rule for the mna+ 
advantageous height of^hJefy above the level of the 
sea, because that level alters with the tide : the heie-ht 
should also depend on the degree of proximity to whfeb 

attack. It may be stated in general, that all batteries 
should have some command over the body fired at The 
most favourable situation for a gun batterv in the fiAl l 
™ is abo„t one hundredth o?te ^n^above 

sumcient only in firing against troops : when the fire nf 
one battery is directed against another a more con 

sincmty and intelligence : his words are to the followmg 


“ Practice Cards by Lieut-Colonel Burns 
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effect— “ The experiments which, at different times heve 
been made prove that shots ricochet more perfectlv on 
water than on land; and, according to Gassendf oil 
ricochets with elevations of 2, 3, and even 4 decrees 
cause large shots to lose very httle of their force.’ —pn 

^ “ A_battery of 10 pieces, served by skilful gunners 
bring in succession, would soon overpower a ship whab 
ever might be her force, especially if the guns are of 
high calibre, or if red-hot shot are projected.” p. 350 

“ The shot from ships whose decks are 6 " 12 or 18 
feet above the water cannot, in ricocheting, lise up to 
the battery, while the latter can employ both a direct 
and a ricocheting fire against the whole body of the ship 
On the other liand, only those shots from ‘the ship can 
take effect which pass 18 inches above the parapet S’ the 
battery, since the guns in the latter are only so far ex- 
posed, and the gun itself covers the head of the man 
who points It; all the rest of the service .is performed 
behmd the parapet. Thus the ship, for everv 18 feet 
length of gunwale, has no other object to aim at than 
the m^zle of a gun presenting only about 2 square feet 
of smface, while the battery has before it an obieet pre- 
senting 2000 square feet of surface, independently of 
the masts, ropes, and sails.” — pp, 350, 351 ^ 

m Land batteries properly placed, well armed and 
skilfully served, may open vfith great effect on an enemy’s 
ships at great distances, and keep up, as the latter ap- 
proach, a continued and deliberate fire, the effect of whi4 
\yili become still more_ formidable in proportion as the 
ships are nearer. This fire the ships cannot return but 
by their bow guns, until they shall have taken their 
position for attack ; and during all that time they will 
have been severely maltreated.® 

}}' that a battery of four heavy guns, well nlaccd 

^ Srins.-AMe-ULire 

admitted that four guns of the caHbre of 18 or 24. protected 
hj a wall and properly served, are ecjui valent to a ship of the line ; and that it is 

TWr if at anchor.— Conci^ 

Treats: of Naval Gumiery, by William Jeffers, U. S. Navy, [•ao’o 175 
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^Vliile ships &r6 9;ppyoa/chiiig'j uiKlsr firs of tli6 hsfivy 
ordnance with which coast batteries should ever be 
armed, a few well-directed shells, having time-fuzes, 
thrown in at suitable distances, to act against the whole 
expanse of a ship— masts, sails, and body — can scarcely 
fail to produce very severe dismantling effects, which 
will very much interfere with, and impede the operations 
they have yet to execute, before they can open their fire 
with any safety or effect ; . and Shrapnel shells well ap- 
plied during the operation of furling sails, would he ex- 
tremely deadly to the crowds of hands then aloft. 

329. It has, indeed, been observed that steam-tugs 
may be used to tow sailing-ships to the positions necessary 
for enabling them to attack batteries and fortresses with 
the advantages which proximity will give to a fleet or 
squadron, and the Prince de Joinville’s attack of Tangiers 
^ quoted as a proof of what steam may effect by traction. 
Put if well opposed, this mode of approach would, per- 
haps, be more dangerous and uncertain than any other, 

n passing s tow-rope, and the pro- 

bability of its breaking or being cut by a shot,, besides 

T.hft Tislr ni f.nA a+ao-nn.+if/w. _ i* tit 



occMioned her destruction (see Golonel Stevens’s account 
of that catastrophe. See also Art. 330, p. 343). 

This IS a sufficient warning against trusting to traction 
by steam-vessels The appHcation of steam-power for 
battle purposes shoffid he by propulsion inherent in the 
bcamo^e*^^ therefore be provided with adequate 

330. Lord Exmouth, in the “ Queen Charlotte,” was 

loTi eFT ? and anchor with impunity within 
50 yards of the Mole of Algiers ! He then opened his 

poured in such a torrent of projectiles as to 

q rr M?? ^ loss of only 

w-S wounded. But the Impregnable, 

^ad 50 men killed and 138 wounded, and was greatly 
damaged in her material ; thus the ship engagfd at a 
distance sustained greater loss and damage than that 
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which fought in close action. And it appears that only 
those ships Avhich were very near the enemy silenced 
the batteries with •which they were engaged. 

The British fleet was permitte*d to ap|3roach Acre al- 
most without any opposition ; to sound as they advanced, 
to buoy the positions which the several ships were to 
take up, and then to open a most destructive fire upon 
the place, which was very inefiSciently returned. 

It did not escape the sagacity and vigilance of the 
Duke of Welliiigton, in voting the thanks of the House 
of Lords to the admiral, officers, and seamen engaged in 
that successful operation, that wrong and perilous im- 
pressions might be created as to the ability of fleets to 
contend with fortresses in general ; that the achievement 
at Acre was an exceptional case, and that it would not 
be safe or practicable to do the like against fortresses or 
land batteries well armed and skilfully defended. Thus 
His Grace, after expressing his cordial approbation of 
the services performed by the navy in the Mediterranean, 
and of those who were engaged in this glorious expedi- 
tion, goes on to say : — 

“ He had a little experience in services of this nature, 
and he thought it his duty to warn their Lordships on 
this occasion that they must not always expect that ships, 
however well commanded or gallant their seamen might 
he, were capable of commonly engaging successfully with 
stone walls. 

“ He would repeat that this was a singular instance, 
in the achievement of which great skill was undoubtedly 
manifested ; but %rhich was also connected with peculiar 
circumstances, which they could not hope always to occur. 
It must not, therefore, be expected, as a matter of course, 
that all such attempts in future must necessarily suc- 
ceed.”“' 

The victory of Copenhagen in 1801 was dearly pur- 
chased — the loss in killed and wounded was far greater, 
and the ships more severely damaged, than in the great 
battle of Aboukir, especially in their hulls ; most of them 


^ Hansard's Debates, vol. Ivi. p. 254. 

■ 'z 2 
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liad several of tlieir guns rendered useless, whilst the 
land batteries were comparatively little damaged. 

The “ Agamemnon,” “ Bcllona,” and “ Eussel,” 
having run aground, occasioned gaps in the British line, 
which exposed the van-ships to a greater share of fire 
from the enemy’s land and floating batteries than was 
intended ; on perceiving which the gallant Riou in the 
Amazon, with the frigates Blanche and Alcmene, and 
two sloops, bravely attacked the Crown batteries, hut 
' so severely that they were obliged to haul off, 
were probably saved from destruction. 


suffered 
by which they 
It the Crown Prince of Denmark had refused to listen 
to Nelson’s overtures for a cessation of fire, “ Nelson could 
neither have withdrawn his crippled ships nor effected 
his own retreat, in compliance with the signal of recall, 
if he had been disposed to obey it ; for the Crown bat- 
teries, which had driven off the frigates, effectually 
stopped that outlet. But the British fleet on that 
occasion was provided with powerful bomb-ships, which 
had taken position behind Nelson’s line, and which con- 
tinued, throughout the action, to throw their shells into 
Copenhagen, over the ships inline of battle, and might, 
if hostilities continued, bombard, and in great part 
destroy, the city on the morrow. This the Crown 
Prince well knew, and to save the capital from the 
horrors of a bombardment, ordered the fire to cease. 

The Crown batteries were the great difficulties ^th 
which Nelson had to contend : to attack Copenhagen 
from the south, it was necessary to pass under the fire 
of those powerful works, in order to g§t into the King’s 
Channel, an attempt which was at first meditated, but 
afterwards abandoned for the purpose of avoiding their 
fire ; and the attack was made through the passao-e to 
the north of the Middle Ground, the ships ending 
the Royal Channel by the south. When the 
crippled state of many of Nelson’s ships rendered it 
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advisable to endeavour to witbdravy tbeni as soon as 
possible from tbe intricate channel in vp-bicb they had 
gallantly fought, but severely .suffered, it was clear that 
the Crown batteries, which had not been directly en- 
gaged since the defeat of the frigates under the gallant 
Eiou, and%ad subsequently been reinforced with fresh 
men, would effectxxally prevent thepassage of any ships 
through the outlet which those batteries commanded : 
but Nelson was happily extricated from this very pain- 
ful, and perhaps perilous predicament, by the acceptance 
of his overtures for a cessation of fire, or the result of 
the battle might have been somewhat different.® How- 
ever this may have been, this, at least, is certain, that 
it would not be prudent, with fleets only, to repeat 
such an attempt against fortresses or powerful batteries 
armed as all now are, and provided with expert gunners 
and skilful bombardiers. 

When Copenhagen was attacked in 1807, with a largo 
military force, combined with a powerful fleet, the place 
and all its sea defences wei’e first invested on the land 
side, then besieged, bombarded, and captured ; and thus 
the naval objects of the expedition were accomplished 
without much difficulty, and with the loss of only 56 
killed and 179 wounded in both services. The loss of 
the Danes in killed and wounded in the naval and mi- 
litary operations, external to the city, was much greater; 
in the subsequent bombardment, 305 houses were de- 
stroyed, many more much injured, and 2000 inhabitants, 
men, women, and children, perished : not a man was 
hurt in the attacking batteries, but an armed transport, 
in which there were nine mortars, was blown up by a 
mortar-shell fired from the Crown batteries, and by which 
the master of the transport, 2 officers, and 28 men were 
killed and wounded.’’ 

At Navarino the combined fleet was permitted to pass 
under the guns of commanding and powerful batteries ; 
which, had they opened, as they ought, on the ships of 

* James’s Naval History, vol. iii. p. 74; De la Graviere, vol. ii. p. lietse^. 

James’s Naval History, vol. iv. p. 290, 
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a fleet entering in this equivocal if not liostile manner, 
would have severely crippled these ships before they 
could have got into a position to engage the Turkish fleet. 

In 1814 a French 80-gun ship, in attacking at anchor 
a 2-gun battery in the Scheldt, mounting one long 
18-pounder gun and one 5 J-inch howitzer, at a distance 
of 600 yards, was beaten off with the loss of 41 men 
killed and wounded, besides being severely damaged in 
her hull. The battery lost only 1 man killed and 2 
wounded. No doubt the howitzer shells fired from the 
battery contributed greatly to its success, but shell- 
firing from a 6i-inch howitzer, at 600 yards, could 
scarcely have penetrated the side of an 80-gun ship ; 
it must have been chiefly by the solid shot of the long 
gun that the vessel was so severely damaged as to be in 
a sinking state. The ship might, it is said, have been 
sunk or captured had the position of the battery been 
such as to have given it a more oblique command of 
the ship. 

Sir Sidney Smith, in the “ PompeV’ of 80 guns, with 
the “Hydra” of 38 guns, and 4he “Aurora” of 28 guns, 
cannonaded, at 600 or 700 yards distance, a 2-gun bat- 
tery protected by a tower ; both battery and tower being 
placed considerably above the level of the sea. The 
two frigates remained under weigh, and occasionally 
fired at the fort, but without silencing it ; at length the 
marines landed in the rear of the battery ; and on their 
approach the serjeant in command of the post imme- 
diately surrendered. This shows in principle, though 
on a small scale, the advantages of a combined attack 
by land and sea. The “Pompee,” having remained 
stationary at anchor, had 35 men killed and wounded 
and received 40 shot in her hull. ’ 

In the engagement betw^eenthe “Loire” frigate and 
a fort armed with 12 long 18-pounders, the fort being 
placed in a commanding situation, the disadvantage of 
an attack by sea was strongly exemplified ; the defenders 
ot the fort were so well covered that the frigate’s fire 
though accurately directed, was comparatively ineffec- 
tual ; whilst almost every shot from the fort struck and 
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penetrated tlie frigate, so that in a very few minutes of 
this unequal warfare, the “ Loire” sustained considerable 
loss (James’s History, vol. iv. p. 13 5) . 

The batteries which the “ Christian the Eighth” so 
indiscreetly engaged, were placed 18 feet and 12 feet 
above the level of the sea. The first was armed with 
two 8-inch guns (French) and two brass 24-pounder 
siege-guns; and the second with four 18-pounders. 

The Danish commander in his official Eeport states 
that, finding, after much expenditure of ammunition, the 
ships were suffering greatly from the fire of the most 
elevated battery, while that of the “ Christian the Eighth” 
and other vessels made no material impression upon it, 
he withdrew from his position and engaged exclusively 
the lower but weaker battery, mounting four 18-pounders. 
His ship soon afterwards blew up, having been set on 
fire by shells and red-hot shot fired from the commanding 
battery. 

331. From all that has been said respecting horizontal 
shell-firing against ships, it is plain, that the inabihty 
of fleets or squadrons to contend with fortresses and 
land batteries, if they are properly armed and their 
guns well served, is much greater now than it was in 
the cases to which we have referred, in the late war. 
Nearly half the armament of our ships consists of ord- 
nance neither designed for, adapted to, nor capable of 
encountering heavy-armed land batteries. The smash- 
ing effects of hollow shot'' of large diameter, and the 
ravaging effects of horizontal shells on ships, in close 
and the closest action, were the objects for which shell- 
guns have been so largely introduced into the broadside 
batteries of our ships. But, in the remarkable naval 
war in which w’-e are now engaged, there will, to all 
appearance, be no fights on the open sea, ship against 


® Hollow shot oiiglit only to he used (if ever without being loaded) at very 
limited ra^tiges. At such ranges their velocity is sufficient, their smashing 
effects, from their volume, very great ; and they possess that great advantage 
of being more readily handled than the solid shot of equal weight ; but at 
considerable ranges, solid shot are efficient, where hollow shot would be 
useless, — Simmons, "22, 
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sliip, and fleet against fleet, as of old, bnt attacks of 
fleets against fortresses and other powerful land defences. 
And we must observe that the heavy guns and solid 
shot, whose battering and penetrating powers were so 
great, and which formerly stood on the lower decks 
of our ships, and the main decks of our frigates, have 
been displaced by ordnance incapable, at any distance, 
of contending with fortresses (the reader is requested to 
refer to the table of relative penetrations of solid and 
hollow shot, Art. 242, p. 224). In fact, the force of 
our wooden walls, applied against stone walls, is reduced 
to the number of solid-shot guns which may yet remain 
on the upper decks."' Hollow shot and shells break to 
pieces, and solid shot frequently split, on striking walls 
of granite or scarps of hard stone.’’ 


« It has been already stated (Art. 209, p. 191) that, since 1838, when the 
42-poiHider ceased to be a naval gun, tlie largest solid shot gun in the British 
iSavy IS the 3^ -pounder, whilst in other navies guns of larger calibre form the 
armament of the lower decks of line-of-battle ships. Thus it appears that the 
real battering power of our line-of-battle ships in respect to solid shot guns is 
not in general so great as it was during the late war, when many of our ships 
carried 42-pounders, and, as James states in several places, did good service 
with them (the “Britannia” for example, vol. i. p. 262). This reduction 
m the battering pwer of our ships is now further, very materially, diminished 
by displacing solid shot guns on the lower decks and arming the ships, many 
wholly, and others chiefly, with 8-inch shell guns. 

The advocates for retaining the 42-pounder in the U. S. Navy aro-ue that 
its superiority to the 32-pounder, in respect of accuracy, penetration ,\nd the 
magnitude of the fractures it makes, is nearly as 2 to 1 ; while, for the same 
weight of battery, the 32-pounder outnumbers the 42-pounder only as 4 to 
3 : hence the relative values of the 42-poimder and 32-pounder are as 3 to 2. 
A higher ratio than that of the weights of the two natures of shot. 

>> L’effet des obus contre la ma^onnerie est a peu pres mil ; ils se brisent 
au moment du choc, on bieii, tires a do tres-petites charges, ils ne produisent 
qiie dos impressions tres-faibles.— Jfefe Experimmits, 1834. Aide Memoire, 
p. 434. Ihe hie results were obtained from the Experiments of 1889 at 
h ort Monroe. — U, S, Ordnance Manual^ p. 372. 

Prom a summary of experimental practice against a four-foot square 
wqught-iron plate |-mch thick, fixed against a solid-granite block placed 
oblique to the hue of fire from a 32-poimder of 56 cwt. with solid shot, and 
charge 10 lbs., in order to ascertain up to what angle it would deflect it 
appears that eje^ shot broke or split into pieces. Thus neither hollow nor 
m ”i'”i will avail for destroying such a hard material. (See the 

lahle below.) Perhaps 8-inch hollow shot, filled with lead and .fired from 
C8-pminder guns, with charges increased in the ratio of the weight of the solid 
shot of 68 lbs. to that of the hollow shot filled with lead, might produce some 
impression on granite. The iron or shell would no doubt break, but the lead 
would not, and, the velocities being equal, the momentum of the blow would 


Part III. ATTACK OP JIAEITIME PORTRESSES. 345 

Horizontal shells, wliicli have heen shovoi to be so 
destructive when fired from ships, against ships, will he 
very generally used, with greater relative advantage, 
and more safety to the users, from land batteries, against 
ships; whilst shell firing from ships against batteries, 
and with percussion shells in particular, will produce 
little or no effect on the material of which the batteries 
are formed, whether earth, or blocks of granite, and 
still less against the personnel posted behind parapets 
which cannot, like 'timber, be penetrated, ravaged, or 
set on fire by shells. 

In promulgating these opinions, and giving these 
cautions, upon a matter of such vast, and perhaps 
immediate imjiortance, the author is naturally desirous 
of availing himself of the support of any influential and 
competent judgment expressed in other works which 
may inspfre confidence in his conclusions ; and finding 
in a recent publication — Report on the National Defences 
of the United States — some very remarkable coincidences 
of that description, the author extracts the following : — 

“ So far as the new projectiles are concerned, these 
have, relatively to ships, strengthened forts ; for hollow 
shot crumble into fragments, and strike harmless, when 


be greater tbaix that of a solid 68 lb, shot in the ratio of their respective 
weights. 
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Two rounds were fired at an angle of 30'", formed by the line of fire, with 
the surface of a 5|-inch wrought-iron plate, 4 ft. square, fixed against a 4 ft. 
cube mass of oah, built of squared logs. 

80° Charge 10 lbs. 'Fhe shot broke ; some pieces went through the plate, 
and some deflected. 

30° Charge 4 lbs. The shot broke ; one half went through the plate, and 
upset the whole mass of oak ; the other half deflected 
in broken pieces. 
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directed against stone walls. It takes solid sliot, and 
plenty of them, rapidly discharged and concentrated 
npon or near one spot, to hatter walls and make 
breaches. On tire other hand, a few 8 or 10-inch 
shells fired from forts at ships, pass through the side of 
any line-of-battle ship into the main or lower deck, and, 
there exploding amidst the dense crowds at the bat- 
teries, every fragment multiplies itself in countless 
splinters of wood and iron ; or, if a shell enter the 
orlop-deck among the men passing the powder, or, 
lower still, strike the water-line, large irregular splinters 
will he torn out, leaving openings which will defy all 
shot-plugs. Changing tlie scene to a steamer, it has 
been said that, compared with a sailing ship, a steamer 
has many more vulnerable and vital points. No ! ships 
armed with hollow-shot ordnance will do well to prefer 
contending with something similaidy constructed. No 
ship or ships can, at this day, lie under a fort having 
furnaces for heating shot, in addition to its murderous 
shells.”“ 

The principle laid down in this admirable work on 
the national defences of the United States is that all 
assailable points should he guarded by forts, so as to 
leave the naval forces, free. Forts can be made im- 
pregnable against any naval force that could be brought 
against them, and are needed for the protection of our 
fleets while preparing for hostilities on the ocean. The 
government and people of the United States view not 
with favour the substitution of floating batteries for 
permanent land defences, on account of the perishable 
nature of the former, and the inefficient state in which 
they may be when sudden danger menaces. The value 
which they might have, if in perfect order at the 


* Among the various propositions made for the defence of naval arsenals 
and maritime places in general, floating liatteries made of iron so thick as to 
be shot-proof have been recommended ; and, in order to test the value of such 
constructions, a target, representing the side of an iron floating hatter}^, was 
formed with seven thicknesses of boiler-iron, well bolted and riveted together. 
A shot from a heavy gun passed, without difficulty, tlirough the target, and 
tore out large fragments . — Memrt on the National Defences of the United 
States, 1852, page G. 
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moment of being wanted, ceases as soon as tlie occasion 
wbicli called tliem forth no longer exists ; and tlieir 
speedy decay is certain. To leave the defence of har- 
bours and other j^ermanent establishments to temporary 
constructions go costly as ships, which are formed of 
perishable materials, would be to expend enormous 
sums in a manner which would invite attack by sea. 
If we rely for our defence on our naval force, no portion 
of it should be permitted to leave our coasts for the pro- 
tection of our foreign commerce, in the event of an 
alarm of war occurrmg. To employ our active navy, 
in whole or in part, for defence, instead of strengthen- 
ing our fortifications and raising new ones, would be to 
supplant impregnable bulwarks by perishable ones — a 
fixed security by a changeable one : it would be to 
expose oui'selves to the chances of being suddenly left 
for a time without adequate defence. In so doing we 
should resign our sense of security, and our confidence 
of safety ; we should divert our navy from its highest 
duty, deprive it of its chief honour and its chief claim 
to the respect and support of the people : we should 
lose the power of vindicating the national honom.’ and 
independence, and of asserting the freedom of the seas. 
The navy is not a defensive, but a protecting force. 

332. The attack of fortresses and powerful land bat- 
teries with a naval force only, must ever be a hazardous, 
and perhaps desperate, undertaking. But if skilfully 
combined with a military force sufficiently strong to 
make good its landing, to invest the place or the batteries 
on the land side, to take the defences in reverse, and so 
open the way to the attack by sea, the object of the 
attack will in general be successful. But this mode of 
proceeding can only be apphed when the place to be 
attacked occupies a position, insular or otherwise, of 
such extent as to admit of being attacked by land as 
well as by sea. 

In combining military and naval operations of this 
description, the first and main difficulty to be encotm- 
tered is to effect a landing and establish a lodgment on 
the enemy’s coast, in the face of a large military force, 
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wMcli oiiglit alwtiys to make tlie most determined 
efforts to oppose a debarkation or prevent a lodgment 
from being made good ; for, as in the assault of a 
breach, and in forcing the passage of a river, if a solid 
lodgment be once established on the crest of the one, or 
on the further side of the other, a fulcrum is obtained 
which, if skilfully used, and supported with sufficient 
means, will ensure the success of the enterprise. 

A very large army may now be transported with 
great speed and convenience in a very few large steam- 
ships to any seat of war, however remote ; but to trans- 
fer 1000, 1500, or 2000 men from the transports to the 
shore is a work of considerable time, and requires great 
numbers of boats, specially constructed, for that' pur- 
pose. This preparatory operation cannot be attempted 
or executed under fire from the enemy ; and, therefore, 
the troops intended to force a landing must be embarked 
in the boats which are to take them to the shore, whilst 
the transports are anchored at a safe distance. The 
success of the operation will mainly depend upon the 
nature of the locality that may be chosen. It should not 
be too near to the fortress or stronghold to be attacked, 
because, in this case, the garrisons of the forts or for- 
tresses might safely co-operate with the force in the 
field, to oppose the landing and attack the lodgment. 
Nor should the point of debarkation be too distant from 
the great objective of the expedition, because that would 
necessitate a long march to invest the place, and much 
difficulty in getting up the siege-train and stores. 

If the enemy (exclusive of the force in his garrisons) 
is not strong in the field, it might be advantageous to 
endeavour to seize some capacious bay or inlet capable 
of affording shelter to the numerous ships, vessels, and 
small craft, and near which a fort might be constructed 
to serve as an entrepbt and base of operations; but 
these great objects can rarely be effected immediately ; 
indeed, if the enemy has occupied and strengthened the 
localities, and if he is, moreover, strong in the field, it 
would not be prudent to attempt a landing there. In 
this case some point, deemed apparently by the enemy 
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of minor importance, shonld be sought for— some pro- 
montory, with a nearly level surface, and remote from 
high lands, having also water about it of sufficient depth 
to permit the boats to arrive at the beach, and to enable 
bomb-ships, steamers, and gun-boats to cover the ad- 
vance of the flotilla containing the troops, support their 
’ landing, and protect the lodgment they may form. 

Having thus obtained a footing, and received such in- 
crease of strength as may be deemed necessary, including 
field-artillery, the whole force should move forward to 
meet the enemy in the field, and conquer for itself some 
position which may afford shelter to the fleet, and be- 
come a tete de debarquement and base of operations to 
; the invading army. In forcing the passage of a river, 

ii the operation is undertaken, if possible, in a sinuosity 

r re-entering, with respect to the invaders, and a lodg- 

[ ment is made upon the opposite salient in the enemy’s 

? position ; the whole interior of that position is com- 

r manded from the points in the possession of the assail- 

s ants, and consequently the lodgment to be made is 

^ capable of being suppoi’ted and protected. (An Essay 

on the Principles, <^'c., of Military Bridges, by Gen. Sir 
Howard Douglas, Arts. 167, 159, 3rd edit.) In like 
manner, in order to obtain a footing on an enemy’s 
coast, a low level promontory or salient should be 
chosen, because ships on each side of it may perform 
the same office (commanding the opposite ground) as, 
in forcing the passage of a river, is performed by the 
batteries placed at the two salient points which contain 
between them the re-entering sinuosity. The ships are 
thus enabled to support the lodgment on the coast and 
protect the flanks of the troops which have gained the 
shore. To attempt to force a landing in a bay, reverses 
these conditions, for the shore of a bay, unless it be very 
extensive, cannot be held, nor even approached, until 
both the promontories which contain it are occupied. 

332 a. When the Duke of Wellington, then Sir 
Arthur Wellesley, invaded Portugal in 1808, it was a 
favourite object with the ministry that the descent 
should be made at the mouth of the Tagus. Wellesley 
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decided otherwise, and made choice of a landing’-place 
remote from Lisbon, in order to avoid the danger of a 
debarkation in face of a large force. He eitected his 
landing at a part deemed by the enemy of minor im- 
portance, the mouth of the Mondego River : he moved 
forward as soon as he could, fought a general action, 
gained a complete victory, and obtained possession of 
Lisbon. (Rapier, History of the War in the Peninsula, 
Book L, ch. 4.) 

332 h'. For great operations of this description any 
want of mortar-ships, gun-boats having small draught 
of water, and flat-bottomed boats for landing the troops, 
would be seriously felt. All the landings of troops in 
the face of an enemy, in the course of the late war, at 
some of Avhicli the author served, were conducted in the 
following manner. The troops intended foi' debarka- 
tion being placed in the boats out of fire of the shore, 
were directed by signal to form line abreast on points 
marked by men-of-war’s boats, carrying distinguishing 
pennants, and containing the naval officer's clrarged with 
the direction of the several divisions of the flotilla, aird 
the whole was placed under the superintendence and 
command of a naval officer of rank. Wheir the line 
was formed, the whole moved forward by signal, rowing 
easily, the better to keep in line, until within the reach 
of musketry from the shore, when orders were given to 
row out. The whole of the operation, from its com- 
mencement, was covered by bomb-ships carrying 10 and 
13 -inch mor'tars, and these protected the advance of the 
troops by firing shells, when necessary, over the line of 
boats, in order to reach the beach ; a like firing, with 
increased charges, being directed against the enemy’s 
supports in rear of the troops disputing the landing : at 
the same time gun-boats drawing little water, placed on 
the flanks of the -operation, scoured the beach upon 
which the troops were to land. Whilst these opera- 
tions were being executed, the fleet of line-of-battle 
ships remained at a distance in reserve, unscathed and 
ready to take their part in the ulterior operation when 
the proper time arrived. 
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When, ill 1801, the British army under Sir Ealpli 
Abercrombie arrived in Abouldr Bay, and the weather, 
at first tempestuons, became calm enough to permit the 
troops to land, General Abercrombie, who had himself 
reconnoitred the coast in a small vessel, gave orders for 
the first division, consisting of 6000 men, to prepare for 
landing early on the following morning (March 8). 
The preparations could not be made, however, without 
atti’acting the notice of the French ; and these disposed 
themselves, with a numerous force of infantry, cavalry, 
and artillery, to prevent the invaders, if possible, from 
gaining the shore. The “ Fury” and the “ Tartarus ” 
bomb-vessels, with sloops and gun-boats, were appointed 
to protect the landing of the force, and, though they 
suffered severely from the fire of the French, the troops 
succeeded, though with difficulty, and only in detached 
parties, in making good their landing. The enemy re- 
tired, and, on the 21st of the same month, the battle of 
Alexandria, in which Sir Ralph Abercrombie fell, took 
place. 

332 c. When the place, fortress, or arsenal to be 
attacked is covered and protected by isolated points 
of defence, mutually protecting each other, and when 
no previous military operation can be made, those 
points or outposts should be attacked in detail and suc- 
cessively reduced ; after which the fleet may arrive at, 
and attack the main position. This must evidently be 
a protracted and difficult process even with such means : 
with ships alone it cannot be effected without severe 
loss and damage ; and it should always be remembered, 
that many of the attacking ships would be severely 
injured, probably disabled, in the attempt, whilst the 
enemy’s fieet would remain untouched and in reserve. 
It would therefore follow, that the attacking fleet must 
be exposed to a very disadvantageous action with the 
enemy in the event of the latter subsequently leaving 
his place of shelter. 

In the Walcheren campaign — ill-fated, unfortunate 
expedition! yet in this respect instructive — it was at 
first intended that the fleet, consisting pf 10 sail of the 
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line and 11 first-class frigates, sfiould at once force the 
passage of the West Scheldt, and cannonade Flushmg. 
But Sir Richard Strachan very jndicionsly determined 
to remain in the offing until the place should be invested 
on the land side, and the batteries of attack ready to 
open. Thus the place, not having been invested on the 
sea-side, became a tete to Cadsand, from whence rmn- 
forcements to a large amount were sent over to h lushing 
until the frigates had forced the passage and intercepted 
the water communication between Cadsand^ and that 
town. When all was ready, a powerful and irresistible 
combined attack was made upon the place by the naval 
and military forces, and it surrendered the next day. 
Neither of the forces, however considerable, could, have 
succeeded singly in reducing the place. No military 
force, without the co-operation of the fleet, could have 
reduced the which was capable of being supported 
to any extent by sea ; and the naval forces, without the 
co-operation of the army, would have been crushed by 
the artillery of the place, exclusively directed against 

When the fortress or arsenal to be attacked is situated 
on a coast which may be approached from the open ^a 
in any direction, steam-ships may avoid the danger of a 
direct attack, end-on or oblique, by approaching the 
place on either, or perhaps on both sides ; and, having 
0 -ained the proper proximity, clear of raking or diagonal 
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defend the channel ; and steam can only perform its 
office of propulsion into or through the intricacies, and 
under disadvantageous and hazardous circumstances. 
Steam-ships might, indeed, run past any advanced or 
covering batteries at full speed, without being much 
damaged ; but it would be extremely perilous to leave 
such forts unsileneed in their rear ; and, imless the 
daring enterprise should succeed, like Nelson’s at Co- 
penhagen, to produce a cessation of hostilities, the fleet, 
or at least any disabled ships, could never get out again. 

However successful a naval attack of a fortress or 
arsenal may be, the work of destruction can never be 
effectually accomplished by ships. The sea defences 
may be silenced, guns dismounted, parapets ruined, 
magazines blowm up by mortar shells, and habitations 
devastated by the cruel process of bombardment ; but no 
substantial demolition of the defences, or material destruc- 
tion of public works and property, can be effected unless 
the damages inflicted by the attacks of ships be€ollowed 
up and completed, by having actual possession of the 
captured place for a sufficient time to ruin it entirely. 
No naval operation, however skilfully planned and gal- 
lantly executed, can, alone, reap the fruits of its victory. 

In the desultory operations of small active steamers, 
employed, with their pivot guns, to shell open towns, 
roadsteads, harbours, and slender buildings, magazines, 
stores, &c. &c., or to shell bodies of troops on shore, the 
attacking vessels should never anchor, but, having 
given their end-on fire, go off at speed to reload, and 
prepare to take up the fire in turn with others, when- 
ever they regain a favourable position for a good effect. 
To hit a steamer running with speed across a line of fire 
is no easy matter ; and, when in the end-on position, 
she presents but a small target to be hit at a long range. 

But the attack of such comparatively insignificant 
places by horizontal or howitzer shell-firing, is a very 
different affair from the regular attacks of formidable 
fortresses, naval or military stations, or other defences 
solidly constructed, and efficiently aimed and manned, 
by the broadside batteries of line-of-battle ships, or 
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mounted on pivot carriages and slides, in tlie body of tbe 
sliip ; one alDaft, and tbe other before tbe funnel. In 
voyaging, tbe guns are boused, longitudinally, in tbe 
middle of tbe deck.® For action on either side, tbe slide 
carrying tbe gun is made to traverse upon a rear pivot, 
to take up tbe fighting bolt on the side to be engaged, 
and then turned into tbe position for broadside action. 
Tbe ports are sufficiently wide to admit of tbe guns 
being traversed upon their fighting points, to about an 
angle of 56° before, or abaft tbe beam, forming alto- 
gether a sector of 112° on the horizontal plane, upon 
which tbe guns may fire ; so that there remains a sector 
of 34° on each side, on which there is no fire, which 
leaves a dead sector of 68° a-head and a-stern, upon 
which the guns cannot be brought to bear, a defect 
which would not be at all compensated by installing 
4f inch brass howitzers in the bow ports. The arrange- 
ments for turning the guns into their fighting positions 
appear to be very complicated. To turn the gun into 
action, on either side, the rear housing-bolt is first dis- 
engaged from the socket, and the traversing platform 
turned upon its front housing-bolt, to take up a rear 
turning point established on the deck, on that side of 
the middle line of the ship on which she is to be 
engaged, and so placed as to be equi-distant from the 
front housing-bolt and the fighting point on that side : 
the former centre being then disengaged, the platform is 
turned upon the rear point, to take up the fighting bolt 
in the centre line of the port, when, the rear point being 

It is no longer a secret that gnn-boats with heavy ordnance of Lancaster’s 
construction are to he sent forthwith to the Baltic Sea ; since we read in the 
Times of the 21st of August, — The ‘ Arrow ’ is the first of the despatch- 
boats so called, four of which were lately constructed by Mare and Co., and 
two by Messrs. Green, of Black wall. The ^ArroAV,’ ‘Beagle,’ ‘Lynx,’ 
and ‘Bnake’ are by the former, and the ‘Wrangler’ and ‘Viper’ by the 
latter firm. They are each of 160 horse-power, mounting 10-inch and 8-inch 
Lancaster’s new oval rifle-guns and 12-pounder brass howitzers. Their great 
rifle*guns are mounted on pivots amidships, and are capable of firing on a line 
with the keel on each how. They are rakish-looking crafr, with three masts, 
schooner-rigged. The ‘ Arrow ’ has been sent to Portsmouth for the inspec- 
tion of the Lords of the Admiralty, now at that station, who will make some 
experiments with her new and peculiar armament to-morrow, in the presence 
of Prince Albert, who will be on board,” 
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disengaged, tlie gun is ready for action. Thus two 
operations are required to moTe either gun from its 
housed position, into that for action, and the same 
operations, in the rei’erse, to re-house the gun. To shift 
the gun from one side of the ship to the other requires 
therefore foiu’ operations ; whereas if the rear housing- 
bolt were placed equi-distant from the other and from 
both fighting points, the gun might be simply turned 
into position for action on either side, or wheeled on 
tliat centre from one side to the other without difficulty, 
and in much less time. 

336. In the Report of experiments recently carried 
on at Shoebury ISTess (see Times, August 5, 1854), it is 
stated that “ Lancaster’s gixn (a 68-pounder, 1 0 feet 
long and weighing 95 cwt.) projected elongated sliells 
weighing 88 lbs. at an elevation of 17° to the distance 
of 5600 yards, and that none of the shots fell wide or 
short of the target.” The greatest range obtained on 
that occasion was only 4500 yards ; a charge of 12 lbs. 
instead of 16 lbs. having been used, from some distrust, 
we believe, of the streng-th of the gun to resist the full 
charge,® and likewise in order to reduce the impulsive 
force, which might otherwise have broken the shell ; 
but notwithstanding this diminution of charge, one of 
the shells broke soon after it left the gun. Though 
none of the shots fell wide or short of the target at the 
long range, none fell very near it. These experiments 
not having been made, however, for the ordinary pur- 
poses of practice, but for particular objects which ai-e 
not disclosed, the powers of the gun, and the quality of 
the practice, must not be judged by the above results. 

The Lancaster elongated shells are made of wrought- 
iron, on account of the frequent breakings of cast-iron 
shells which took place in the former experiments (Art. 
190) ; but it appears, from what is stated in the Table, 
p. 171, and in the present article, as well as from similar 
failures in the trials made on hoard the “Arrow” 
Despatch gun-boat at Portsmouth, on Tuesday, August 


Sec Appendix II, on tEe recent bursting of a Lancaster gun at Sboebury Kess* 
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23, that wrought-iron shells are likewise extremely 
liable to be broken by the prodigious force with which 
they are driven through the spiral of the elliptical bore. 

It is moreover a matter of no small difficulty to make 
a wrought-iron elongated elliptical shell. The body, 
without the bottom, is easily forged and formed ; but to 
complete the shell, by welding the bottom firmly to the 
body, is not easily executed, and it appears that this is 
the main cause of failure. The cost of manufacturing one 
of these shells is at present something enormous. The 
formation of the elliptical bore is likewise a nice and 
costly operation, which enhances considerably the price 
of the gun over that of a 68-pounder. Wrought-iron 
shells do not, like those of cast iron, break into many 
pieces by the explosion of their bursting charge, but 
they are apt to open at their weakest parts. Also, the 
percussion fuze, being at the apex of the shell, would, it 
appears, act before the body of the shell is imbedded in 
the material which it is intended to injure or destroy; 
and, when a wrought-iron shell is fired against a hard 
body, as granite, the point yields to the blow, and is 
blunted or doubled back,, by which the impact of the shell 
is deadened, and the penetrating power is diminished. 

336. It is no doubt a serious, and may be a fatal defect 
in the armament of these vessels, that, whether chasing 
or chased, they cannot bring their guns to bear upon the 
enemy’s ship but by means of the helm, which would 
have the effect of losing distance from the vessel pursued, 
or from that pursuing. Fighting-pivots are indeed 
established at each of the bow ports ; but besides the 
difficulty of transporting a gun, which, together wdth 
its carriage and slides, weighs 7 or 8 tons, it is the 
opinion of many experienced naval constructors that 
the fine and lean bows of these vessels have neither 
displacement nor longitudinal strength, however well 
trussed, to bear that weight, far less to resist the 
shock of an elevated discharge of the gun. Sen- 
sible of this, an expedient of a novel and somewhat 
startling character has been proposed — possibly for 
serious emergencies which cannot otherwuse be met — 
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viz. to establish other fighting points on the decks, so 
that the guns may be turned into positions parallel to the 
keel, and so fire a-head over the bows, or a-stern over 
the taffrail, as the case may require. But it is clear 
that this cannot be done unless the guns are fired at high 
elevations, especially the gun firing a-head, on account 
of the rise of the bow of the ship ; and consequently this 
expedient is not available when the enemy is near. 
The pivot of the foremost gun being about 60 feet from 
the bow of the vessel, the blast from the discharge of the 
gun would sweep over all the fore jiart of the deck ; a 
shot might pass close over the head-rails, without 
damage to the ship ; but it remains to be seen whether 
the bulwarks would not be injm’ed or blown down, un- 
less the gun were fired at its highest elevation, and 
whether there w’^ould not be much danger of setting 
fire to the rigging, hammock-cloths, or sails, though 
brailed up or furled, by sparks being driven into the 
foldings or other crevices. The aftermost gun is about 
100 feet from the taffrail : fired “ over all” astern, its 
discharge would sweep with equal danger and violence 
over the after part of the deck — in both cases there 
must be no men nor ammunition placed in the way of 
those explosions. How then -would it be with the 
helmsmen ? This expedient for enabling the vessels to 
fire a-head or a-stern in the line of the keel, cannot be 
practised, nor -would it be prudent to attempt such 
firing in action. These vessels can therefore only fight 
in the broadside position — an utter abandonment of the 
peculiar advantages of steamers. By extreme training 
of their guns they might fire at angles of 34° with the 
keel ; but they would then expose to the enemy a sur- 
face expressed by the area of the broadside, reduced in 
the ratio of unity to the sine of 34° ; or a length of 
about 891 feet (160 x sin. 34°) ; and thus wnuld form a 
target three and a-half times larger than the area of the 
transverse section. 

These Despatch-boats are very beautiful, fine, and 
speedy-looking craft ; but they are greatly overloaded, 
with respect to their displacement and form, by the 


360 NAVAL GUNNERY. Tabt III. 

enormous weight of their deck-load, which, consisting of 
two guns, each of 95 cwt., with their massive carriages 
and slides, cannot he less than 14 tons ! With such a 
top-weight they must roll excessively in any sea ; which 
will interfere much with their speed in voyaging, with 
their stability in action, and with their safety in a heavy 
sea. When tried, they will, no doubt, confirm the appre- 
hensions which are very generally entertained, that such 
heavy armament will detract greatly from the essential 
quality of a despatch-vessel, and make a very bad gun- 
boat. Perhaps it may be said that these vessels were not 
designed for the ordinary service of steamers (which in 
every case requires that they should be so armed at their 
ends as to make Avhat would otherwise be their weak 
point their strongest), but are intended to use the enor- 
mous guns with winch they are armed for broadside 
firing, to batter granite walls at great distances. It were 
much better to make the experiment against a granite 
wall, in some actual siege operations by land, than from 
the battery of a ship at sea. To hit a wall with any pro- 
jectile fir’ed at 18° of elevation, at the distance of 6000 
yards, is a very remote probability, even when the gun 
is fired on solid groimd ; from a ship the practice must 
be infinitely more at random, when there is any swell ; 
and here we would observe that the deviation to the 
right, occasioned by the rotation of the projectile in that 
direction, is largely developed in practice from the Lan- 
caster gun, with elongated shells (the average amount 
of the deviation is 150 feet at 5000 yards). This 
ought to be allowed for, in proportion, at any range ; 
but the deviations not being constant, they cannot be 
accurately estimated ; and, as many readers are apt to 
believe that practice made on shore, or in harbour, may 
be taken as a criterion of what it will be at sea, we would 
particularly refer to what is stated in Art. 343 on that 
subject. But if these vessels were designed, and armed 
with such heavy ordnance, for battering purposes, they 
will rather have to serve as stationary floating batteries 
than as active steamers to shoot flying ; and therefore, 
instead of being built for speed, they should have been 
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formed for stability and steadiness. Tbe alternate re- 
coils and running up of guns of such vast weight, on 
the sides of vessels of their size and form, must occa.sion 
a rolling motion which will never cease, however still 
the water. The motion may be insensible to the eye, 
^ and yet such as to destroy entirely the accuracy of prac- 

tice, in which deviations of half a degree in the" elevation 
Avill make a vast difference in the range. A skilful sea- 
man-gunner knows well that a rolling motion is more 
disturbing to good gunnery than a pitching motion ; 
that the former does not affect the length of range from 
a pivot-gun at bow or stern, though if there is much 
of that motion it may occasion lateral deviations ; that 
very small rolling motions have great influence on the 
range in broadside firing ; and that a swell a-beam, or a 
cross sea, produces very little pitching, but a great deal 
of rolling motion. 

The aberrations in gunnery practice arising from the 
floating motions of a ship, affect vertical and horizontal 
^ shell-firing very differently. If the shell of a mortar 

whose greatest range is at 42° of elevation, depart from 
the muzzle at any greater or smaller angle, the range is 
shorter in both cases, and equally so if the error, plus 
or minus, be equal ; but small differences of elevation 
are of very little moment in a range of 4200 yards, and 
the shell would scarcely miss the area on which it is 
intended to fall ; for its horizontal velocity, never very 
great, is nearly exhausted, and the velocity of descent is 
very great; but in horizontal shell-firing, errors of the 
same amount taking place above or below the angle of 
elevation at which it is intended to fire, produce very 
great differences in the range — there is so much hori- 
zontal velocity that the shot passes over large spaces in 
* very short times ; there is very little vertical velocitj^ and 

less chance of the howitzer shell falling within a given 
area than a mortar shell, both being subject to the 
same amount of disturbance in the intended elevation. 

As gun-boats these vessels are far too large, their 
draught of water much too great; and, in general, all 
t our ships and vessels in the Baltic are disadvantageous 
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in these respects. Ships drawing from 24 to 27 feet of 
water have no business there; while there is not a 
sufficient number of small ships to enter creeks or 
inlets, or to approach the batteries on the coasts, without 
getting frequently aground. No doubt it is necessary 
that there should be a fleet consisting of a sufficient 
number of Hne-of-battle ships to prevent the enemy’s 
fleet from coming out, and to beat them, should they 
endeavour to disturb the desultory operations of the 
squadrons of the allied fleets which may be engaged in 
blockading and other detached services ; but for this 
huge vessels of great draught of water are rather hurtful 
than serviceable. The ships of a fleet, acting in shallow 
seas and intricate channels, imperfectly surveyed, should 
be as much as possible of the same draught of water ; if 
not, and even if one or two draw some feet of water 
moi’e than the others, the operations of the fleet must 
be as much impeded by shallow water, if they are to act 
together, as if all the vessels of the fleet were as deep 
in the water as are the one or two larger ships. 

337. The Eussian ships of the line— and the same 
may be said of those belonging to Denmark and Sweden 
—do not exceed in draught of water 23 English feet * 
that of our ships is from 25 to 27 feet, and in some still 
more. England should always be provided with ships 
suited for service in all seas. Our old 74-gun ships 
were just the class of line-of-battle ships required for 
service in the Baltic, but they are now extinct.® 

Eeferring to the results of the experiments of the 
22nd August, at Portsmouth, the author has not found 
It necessary to alter a tittle of what he had previously 

" Ihe pllmt and distinguished Vice-Admiral commandins; the coinhined 
lie n he feeling the full force of what he ToK 

18*J (see p. ip_of his recent publication). After extolling the old 74’s and 
condemning their extinction, he goes on to say, — -‘‘We seem to havo mViio 
forgotten that there are such seas as the North Sea aiid Baltic, Itre sSaU 
ships on two or three decks, with a light draught of water, are Idispenslle 
Ihere am a so many places where the like qualihcation is neceX rf an f 
well recollect that, during the siege of Cadis, we were obliged tolwk’nr all 
our old 64 s, with a light draught of water, so that thev'mi'.i'ht lie clear "of 
the CKuny’s shells. Another thing we seem to have WotteSAti “t ‘h th„ 
work of the war was done hy the 74’s, and that the large ships did not stand 
the blockade so well as the small ones.” ^ ^ 
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written ; and has to add the fact that the rolling of the 
“ Arrow ” was excessive, whilst other vessels were com- 
paratively at rest. These vessels are nniversally con- 
sidered to be too narrow and crank to carry such a 
heavy deck-load. So much of their volume is absorbed 
by the engine, that there does not remain sufficient 
available capacity for the stowage of jorovisions and 
stores. The gun maintained the character given of it in 
Art. 190 for length of range ; but the practice, always 
uncertain at such distances, was extremely wild and 
random, from the motion of the vessel. Two shells 
broke soon after leaving the gun, thus affording addi- 
tional proof that even wrought-iron shells cannot be 
depended upon ; and, unless this serious defect can be 
effectually I’emedied, it must be considered a great objec- 
tion to the adoption of the gun ; for, considering the enor- 
mous cost of the shell and the vast expense of the 
system, one lost opportunity of obtaining the full effect 
of a discharge, from the breaking of the shell in or near 
the gun, — of which so many instances have recently 
occurred, — might be productive of the severest disap- 
pointments in action. How this defect is to be reme- 
died, appears to be a very difficult and doubtful matter. 
But however this may be, the difficulty has not been 
overcome, as the late experiments show ; and the 
Despatch gun-boats, constructed expressly to demolish 
the enemy’s defences in the Baltic and Black Seas, with 
elongated shells of 100 lbs. weight, fired from Lancaster’s 
elliptical guns, were actually sent to their destinations, 
provided, it appears, with only 25 of their own peculiar 
oval shells {Times, Oct. 16), on the much-vaunted effi- 
ciency of which the whole^of the Lancaster system de- 
pends, but largely supplied with 68-pounder round shot, 
with which it is said the Lancaster guns make good 
practice ! It was not for this that the enormous expense 
of the Lancaster system has been incurred, or can be 
justified and if there be any truth in all that has been 
said, written, and done, upon the subject of windage, 
the principles upon which it is regulated, its annular 
miiformity, the iinportant condition of a perfectly cylin- 
drical bore, and the rigorous condemnation of any gun 
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in wliicli the smallest irregularity in the surface of the 
hore can he detected, by the nicest instruments, it is 
utterly impossible that the anomaly of firing spherical 
projectiles from guns having elliptical spiral bores can 
be precise ; and this incongruity is therefore repugnant 
to science, and absolutely fatal to the Lancaster system, 
as applied to guns. 

There never yet was a gun-boat without a jDOwerful 
gun at the prow, or which could not fire in the direction 
of her keel. It was therefore a great mistake to call 
these vessels Despatch gun-boats; they are stea^n-vessels 
armed and fitted in a novel and peculiar manner, for 
experiment ; and much is it to be wished that the expe- 
riment, so far unsatisfactory, may in the end be suc- 
cessful ; but believing, for the reasons stated, that these 
vessels will not altogether realise the exjDectations wLich 
the public in general are led to entertain of their ser- 
vices as the author deems it his duty thus 

fully and frankly to state the facts and reasons which 
have led him to this conclusion. 

The smaller class of vessels now fitting out as gun- 
boats come fully up to the author’s notion of what a 
good steam gun-boat should be. Their dimensions are — 
length 100 feet ; extreme breadth 22 feet ; depth of hold 
7 feet 10 inches; tonnage 212; engines, two of 30 
horse power each; draught of water at load-line 6 feet 
6 inches ; armament two 68-pounders of 95 cwt. These 
vessels are lugger-rigged, without bowsprit; they are 
sufficiently full at each end and abundantly strong to 
bear that heavy gun, at either or both ends, for action. 
In voyaging, the guns are housed in the middle of 
the vessel, and may either be turned into action on the 
broadside or at either end, for which ports are made 
at the bow and at the stern. The only blemish is the 
fittings for the dangerous and objectionable project 
(Art. 336) of firing the guns from the body of the 
vessel “ over all,” a-head or a-stern ; and arming them 
with Lancaster guns instead of 68-pounders, before 
efficient projectiles congenial to the principles of his 
system shall have been produced, and at such a mode- 
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rate cost as would justify a general use of tliem, but 
wliicli, confessedly, is not tbe case at present. 

338. With respect to tlie Armament of Coast Bat- 
teries ; wherever a battery is so placed as to command 
long sea-ranges, and, if properly armed, to open its fire 
u|)on an enemy at great distances ; or, from tbe nature 
of tbe sinuosities of a coast, to be in a position to 
enfilade an enemy’s fleet or squadron advancing to tbe 
point of attack wbicb that battery is established to 
defend, there assuredly should be placed, exclusively, 
in positions which demand the service of guns pos- 
sessing, in the highest degree, power of range, accu- 
racy, and penetrating force, powerful 32-pounders, 
56-pounders (Monk’s), and 68-pounder guns. These 
have superseded shell-guns, as pivot-guns in our ser- 
vice ; and, in the United States Navy, the new 64- 
pounder unchambered gun has displaced their 8-inch 
shell-gun. 

In batteries which do not command long sea-ranges, 
which are not in enfilading positions with respect to an 
advancing force, and are so situated in the scheme of 
defence, as to serve for the flanking defence of colla- 
teral works, or whose seaward range is only open to 
distances at which shell-firing may be used with effect, 
there shell-guns, or other howitzers, or 68-pounder 
earronades, may with advantage be placed. 

339. The British shell-guns, as analogous ordnance 
to the French canons-ohusiers (Art. 215), are well 
adapted to the sea-service ; the British 8 inch-gun of 
65 cwt. is superior to the French eanon-ohusier No. 1 
(Art. 224, and Note), and is perhaps the best cham- 
bered gun ever produced, here or elsewhere. But, as 
has been shown in Art. 218 and the Note, great ob- 
jections attach to all chambered guns, which, though, in 
part, obviated by the expedient of the cork wad (Art. 
411), are not removed — the defects being inherent in 
their construction. Chambers are, however, necessary 
evils in the naval service, in ordnance of such large 
calibre as 8 inches and 10 inches ; because, if their bores 
were cylindrical throughout, they would be too weak 


3G6 


NAVAL GUNNEEY. 


Paet hi. 


round the seat of the powder to stand the explosion of 
even a very diminutive charge ; and it would therefore 
bo necessary to fortify an unchambered gun of that 
calibre by casting it at least 30 cwt. heavier than it 
now is. But this additional w’-eight, for vessels of equal 
“ displacement,” would disable them for carrying an 
equal weight of ordnance without greatly reducing tire 
number of guns ; and, in the vessels, there would not 
be space, even if they could carry the same number 
of the heavier gun, to stow the additional number of 
men required to work such heavy ordnance. 

But why impose the evil of chambered ordnance on 
the land service ? The cork wad must, in that case, be 
adopted in the land, as well as the sea, service, for with- 
out it there would be frequent miss-fires.“ Objections 
to weight as limited by “ displacement,” and want of 
space for the accommodation of additional men required 
for working the guns, do not attach to the land service ; 
and consequently the question, cleared of those con- 
ditions, rests solely upon the comparative merits, 
faculties, and capacities of the chambered and uncham- 
bered guns, as best adapted to the distinct purposes for 
which they were designed— the one to fire shells or 
hollow shot, within limited distances — the other to fire 
solid shot with superior power of range, accuracy, and 
penetrating force, at great distances. 

340. To place in ficeed batteries chambered 8-inch 
guns, in lieu of unchambered solid-shot guns, on account 
of the difference of weight, since neither displacement, 
transport by sea, nor conveyance by land enters there 

“ In 8-incli gnus with conical cham'bersj to insnre the reduced cartridge heing 
set sufficiently home it is most esse^iUal that spherical cork cartridge tops of 
54 inches diameter and 2i deep, should he fitted inside these cartridges when 
sent on hoard, without which the gumwiU ffequently miss-fir — Instructions 
for the exercise and service of great gims and shells. 

But no cork or other tapering wads are provided for this ordnance in the 
land service (fig. to Art. 411), where there is more need of that expedient than 
in the sea service, because land batteries, which should always have some 
command over the object or plane in front, are necessarily often placed in such 
elevated positions for coast defences as to require gi*eat depression in firing at 
any object upon the plane of the sea, hy which a'reduced cartridge would ho 
far more liable to slide from its place in a conical chamber than in horizontal 
firing, and thereby occasion miss-fires more frequently than on board a 
ship. — Author. 



Part III. ARMAMENT OP COAST BATTERIES. 367 

into the question, were a grievous error, wHcli, mucli 
we fear, may have been committed, particularly with 
respect to 8-inch shell-guns of 50 and 52 cwt. — a very 
inferior class of that tribe — seeing that more than one- 
third of the ordnance appropriated to the armament of 
our coast defences are shell-guns, and that so large a 
proportion can scarcely be required for shell firing 
only. 

Extent of range, with the least elevation, the greatest 
aecm-acy at long ranges, and penetrating force, are 
pre-eminently required of guns appropriated to bat- 
teries, wherever they command long sea-ranges, or are 
in enfilading positions. 

hlo law of gunnery is more clearly demonstrated and 
irrefutable than this — that elevation is, inversely, the 
exponent of accuracy. No scientific or experienced 
artillerist will disj)ute this, and no practitioner of the 
science can deny it, until he shall first have demon- 
strated that this well established law is untrue, and 
shall cause it to be erased from the codes in which 
Eobins, Hutton, and all professors of the science of 
gunnery have stereotyped it for our guidance.® 

“ The gun that makes the greatest range with the 
least elevation, and consequently with the greatest 
horizontality in the flight of its shot, is, assuredly, the 
most accurate in its practice, and the most destructive 
in its effects. Sea-service howitzers do not possess this 
property in so great a degree as solid-Bhot guns ; for the 
former require higher elevations to attain the same 
ranges, and accuracy and effect are sacrificed accord- 
ingly.” (Monk.)^ 

It appears by Tables Y. and YI., Appendix D, that 
the range of a 32-pounder of 56 or 58 cwi. at an eleva- 
tion of 1° is very nearly equal to that of a 10-ineh gxm 
at 2°, and about 200 yards more than the range of the 


The -uncertaiiity of striking objects increases considerably with the increase 
of range, for it requires corresponding increase of elevation, — Btraith^ Fort'll- 
cat mi f Yol. ii. p. 227. 

^ The accuracy of the solid shot will be much greater, account of 

its greater velocity, and because the hollow shot, to obtain^^e same range, 
must have greater elevation. — Simmons, pp. 26, 27. 
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8-incla gun (65 cwt.) at 1° ; tlie range of the 32-pounder 
at 2° is greater than that of the 10-inch gun at 3°, and 
about equal to that of the 8-inch gun at 3°. Again, the 
range of the 32-pounder at 3° is fully equal to that of 
the 8-inch gun at 4°, and considerably greater than that' 
of the lO-inch gun at 4°. At 4° the range of the 32- 
pounder gun is about equal to that of the lO-inch gun 
at O®, and nearly equal to that of the 8-inch gun at 6° ; 
the range of the 32-pounder at 5° is very nearly equal 
to that of the 8-inch gun at 7°, and fully equal to that 
of the 10-inch gun at 7°. Again, in more distant firing, 
the 32-pounder of 56 or 58 cwt. at 10°, ranges very 
nearly as far as the 8-ineh gun at 13°, and quite as far 
as the 10-inch gun at 14°. At 1600 yards the 10-ineh 
shell-gun would be firing shells or hollow shot at about 
6° witlr a full-service charge of 12 lbs., the 8-inch, at 
about 4°, whereas the 32-pounder of 56 or 58 cwt., with 
a charge of 10 lbs., would be firing solid shot at the 
same distance at about 3°. At 2000 yards the elevations 
for the 10 and 8 inch guns would be respectively 74° 
and 7°, whilst the 32-pounder would be firing its solid 
shot at a little more than 5°. See likewise shell and 
shot experiments of 1838, “ Excellent” (Art. 262, Note). 

The results given in those tables are conclusively in 
favour of the 32-pounder of 56 or the new one of 68 cwt. 
The 56 and 68 pounder guns have a still greater 
superiority over the shell guns ; and, therefore, a 
grievous error would be committed in preferring the 
latter to the former for the armament of coast batteries 
in general. 

341. The comparative values of solid and hollow 
shot, and consequently of unchambered and chambered 
ordnance, have been well laid down by Lieut.-Colonel 
Bmms, of the Eoyal Artillery, on his ‘ Cards ’ — excel- 
lent codes — for the guidance of the practical artillerist. 

Why has the whole tribe of caironades, which at first 
were so victorious (Art. 148), disappeared ? because they 
are chambered ordnance, which, though capable of firing 
solid shot, are incapable of doing so with certainty and 
effect, excepting in close action; and when properly 
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oj)posed by solid-sbot guns, at long ranges, were oyer- 
powered, and ultimately beaten out of the service. It 
is not meant by tins to disparage sliell-guns by com- 
paring them with carronades, but to show the defects of 
chambered ordnance as shot-guns. (Arts. 123, 218.) 

The unfortunate selection of chambered instead of 
unchambered ordnance of the same calibre, in 1812, 
cost the allied army, under the Duke of Wellington, 
nothing less than the failure before Burgos. Had the 
so-called 24-pounders, which, being chambered, were 
only 5i-inch howitzers, been really 24-pounder guns, 
Burgos would have been taken. 

It is commonly said that 8-inch shell-guns of 52 
cwt. — an inferior and inefficient class of shell-guns, of 
which vast numbers have been provided, but which are 
rapidly and justly falling into disfavour and disuse 
in the naval service (Art. 215) — form a large portion 
of the siege-train for service in the East; not, it is 
hoped, to interfere with the usual proportion of the good 
old 24-pounder — a capital siege-gun — ^but to be used 
as howitzers; for they are incapable of serving with 
efficiency as battering ordnance (excepting against 
earthen works, Bommard, vol. i. pp. 97, 98, 279, 283), 
or for ricochet firing, with shot ; and they are very 
inconveniently heavy howitzers for siege service. In 
siege operations howitzers are not usually requhed till 
the siege is far advanced ; they are used to ricochet 
the covered ways, to shell the places of arms, and when 
the place is about to be assaulted ; for which purposes 
less weighty hovdtzers would be sufficient. 

342. That greater degree of horizontality in the tra- 
jectory of a jDi’ojeetile, which is produced by superior 
velocity, is still more important in the armament of coast 
batteries, whose sphere of action is over the horizontal 
surface of the sea, and not over the uneven surface of 
land ; because there is, throughout the range, more of 
parallelism between the plane of operation and the 
flight of the projectile, in proportion as the trajectory 
partakes of horizontality, that is, in proportion as the 
gun possesses the power of throwing its shot to the 
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greatest distance 'witli the least elevation. The pro- 
hahility of striking an object, and, if missing it, the 
chance of hitting some other body on the battle-plain, 
either with cannon, rifles, or common muskets, depends 
more on the angle under which the projectiles strike, 
or graze the ground than that at which they were 
projected. (Art. 268.) Science shows, as stated in 
Article 60, that hollow shots, being less capable than 
solid shots of retaining their initial velocity, graze at 
angles with the ground which exceed those of their 
departure in a much greater degree than in a solid shot 
fired with the same initial velocity. It shows also, that 
the deviation of the hollow shot increases in proportion 
to the length of the range, and is greatest at its ter- 
mination. 

343. In practice on shore, or in still-water in harbour, 
the relative superiority of solid-shot guns may be some- 
what obscured by extreme skill and nicety in target-firing, 
to hit a point at a well-ascertained distance, in slow and 
deliberate school practice ; but in battle, on the open sea, 
where the firing is rapid, the ship in motion, the enemy 
not stationary, and the distance not accurately known, 
and ever varying, the practice cannot be precise ; and 
it must ever be considered that hitting an object under 
those circumstances is rather a matter of probability 
than of certainty ; and that probability will be greater or 
less, according as the elevation is less or greater. 

Irrespective of the superiority of the range of an 
unchambered gun, firing solid shot, over a chambered 
shell-gun of the same calibre, firing hollow shot, at the 
same elevation ; or the advantage of obtaining the same 
range with equal elevation, it must be observed that 
the penetrating power of the solid shot is a matter of 
immense importance in coast batteries. 

The relative penetrating powers of shot fired from 
the under-mentioned heavy ordnance, proposed for the 
armament of coast defences, are tabulated as below by 
Straith (Fortifimtim, yo\. ii. p. 226), chiefly from the 
work by Captain Simmons, entitled, A Discussion on the 
Present Armament of the Navy. The penetrations are 
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calculated by a formula equivalent to tbe equation for 
p in Art. 79. Two columns are added from Captain 
Simmons’ work (p. 24) to show the velocities of the 
32 lbs. solid shot, and the 48 lbs. hollow shot, at the 
further extremities of the different ranges : — 


Eange' 
in .. 

Yards., 

24-poiiiider 
iron gun, 
of 42 cwt., 

7 ft. 6 in. 
long; 

charge, 8 Ihs. 

, 

Velo- 
cities, 
in feet 
■ per 
second. 

32-pounder 
iron gun, 
of 55 .| cwt., 
medium 
windage -203 ; 
charge, one- 
third of shot. 

42‘pounder 
iron gun, 
medium 
windage *203 ; 
charge, one- 
third of shot. 

56-pounder 
iron gun , 

11 ft. long, 
98 cwt. ; 
charge, 16 lbs. 
solid shot, 
medium 
windage '125. 

Velo- 
cities, 
in feet 
per 

second. 

8 inch or 
68-pou.nfier 
sea-service 
howitzer, 

48 lb. 

hollow shot, 
.charge 12 lb.s. 
windage 

500 

■ Eelatlve 
Penetrating 
. Force. 
60*104 

1200 

Eelative 

Penetrating 

Force. 

68*302 

Eelative 

Penetrating 

Force. 

85*921 

Eelative 

Penetrating 

Force. 

104*126 i 

1092 

.: Eelative 
Peiietratin,g 
. Force. 
51*136 

800 

39*055 

1001 

47*527 " 

66*846 

74-158 1 

,877' 

"32* 983 

1000 

29*829 ' 

883 

36*982 

46*583 

59*596 ; 

, -765- 

25*096'"" 

.1200 

... . 23*027 ■ 

783' : 

29*080 

37*076 

48*304 I 

672 

1 ,19*.365 ■ 

1500' 

20*252 

661 

20 *7 24 

26*699 

35*679 1 

.562 

13-544 

2000 

9*559 

515 

12*873.. ' 

16*305 

22*396 ^ 

436 

8*152: 

.2500 

: 6*231 

418 

8*287 

10*714 

14*869 

358 

. "5*.494 

3000 


,. ,.354 

5*944 



310 

4*121 


The superior penetrating j)owers of solid shot fired 
from 32, 42, and 56-pounder guns, compared vdth that 
of the hollow shot fired from the best of the 8-ineh shell 
guns, at the distances stated in the first column, are 
quite sufficient to establish the great inferiority of the 
8-inch shell-gun to solid-shot guns in this important 
respect. 

Shell guns should therefore, only be placed in branches 
of coast batteries, forts, or fortresses which have not 
ranges open to them on the sea beyond the limits at 
which shell-firing ceases to be efficient. The hits of 
shells are never so frequent as of shot, and beyond 
1200 or 1300 yards shell-firing becomes extremely un- 
certain, and should therefore give place to guns that 
can best fire solid shot. In some recent experiments 
made at Portsmouth, out of 100 rounds of shells fired at 
a large hulk, distant 1200 yards, not less than 15 per 
cent, missed. No solid shot from a 32-pounder would 
have failed to hit at that distance. 

Unchambered soHd-shot guns may, after having 
efficiently cannonaded an enemy when distant, take up 
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shell firing vrhen he comes within the limits at which it 

is efficient; but shell-guns ^ 

effect, either with hollow shot or shells, upon the enemy, 
in very distant firing, and not with more effect than 
nnehambered guns, when shell-firing commences. They 
cannot fire red-hot shot, a defect which 
them from use in coast batteries, except as l^owitzers 
Simmons, in his excellent work above quoted, con- 
cludes the examination of the relative merits of solid 
and hollow shot, and therefore of unchainbered and 
chambered guns, thus i “It may even be |ared that, 
in introducing hollow shot in lieu of solid shot if pei- 

sLred in during war, very deplorable results w 1 
ensue” (p. TO). In this opinion _ the _ author unhesi- 
tatingly concurs, and we shall consider it unfortunate i 
these sea-service chambered guns are preferred to 
unchambered solid-shot guns, in the armament of ^y 
of our coast batteries, which require the supeiior powci 

of solid-shot guns for long seaward ranges. ^ ^ , 

344 In consequence of the bm'stmg of guns c 
Grihr altar, and more recently at Malta, in firing lo 
shot, the charges have been reduced to three-quarters 
of their present amount. We do not see how this is to 
prevent such accidents; but, for other reasons, the 
Eduction of charge adYantageous. . Wood us nmi^^ 
rapidly and certainly set on fire by hot shots, when 
thL penetrate but little, than when they lodge 
great depths, because in the latter case the ciushed 

ghres of the timber, by their elasticity, close upon the 
shot, and more or less contract the orifice; and the 
communication with the external air is not sufficiently 
free to excite combustion. The penetrating- po^er of a 
red-hot shot is greater than that of a cold shot, fire 
with the same charge ; because, by the expansion of the 
liot sliot, tlie -windage is diminislied. Great care imis 
therefore be taken so to regulate the charge according 
to the distance and dimensions of the body fired at, as 
to be sure of causing the hot shot to lodge. 

345. A very important error in classification and 
nomenclature, and one calculated to convey wrong 
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notions to the uninitiated, and even to mislead those -who 
should know better, is frequently observahle even in 
official documents, in which the 8-inch shell guns are 
called 56-pounders, and sometimes 68-pounders ; but 
when it is stated that the so-called 56-pounder is a cham- 
bered g-un, the weight of whose hollow shot is 56 lbs., 
and that no shell gun, with one exception, can fire solid 
shot of 68 lbs., also that none do fire solid shot, the 
error of not calling things by their right names will be 
made manifest. “ From this error in nomenclature our 
8-inch shell gun, called a 56-pounder, led the French 
to believe (see IJEnquete Parlementaire, vol. ii. p. 414, 
and Notes thereon by the author, pp. 14 to 16) that 
we had introduced a 56-pounder unchambered solid-shot 
gun into our naval service,'' and this was actually the 
reason why the French introduced their 50-pounder as 
an equivalent gun! This they have now withdrawn 
from the broadside batteries of their ships to give place 
to a greater number of 30-pounders, Flo. I. 

Simmons, throughout his able and very useful work, 
calls shell-guns sea-service howitzers. So are they deno- 
minated by Straith, vol. ii. p. 226. Generaf Miller 
brought them forward by that title ; and by that name 
they were then, and still are, designated" by Monk. 
In French, and all other foreign treatises, they are 
called simply howitzers. 

The author has throughout this work called shell- 
guns chambered guns, since, by the introduction of shell- 
firing from all natures and descriptions of naval ord- 
nance, the fonner distinction ceased. But without some 
such exphcative, that description of ordnance cannot 
be correctly and scientifically named and classed ; for 
guns, simply, they are not. Chambered guns are con- 
tradistinguished from «J 2 -ehambered guns by definitions 

Thus Guildford battery at Dover is erroneously believed to be armed 
with 56-x)Ounder solid-sliot guns, whereas the ordnance improperly placed 
there are 8-iiicli shell guns which only fire hollow shot of that weight. 
Assuretlly that battery should be armed with 68-pounder guns. 

^ armament of the main deck of the “ Indefatigable ’’ is stated in a 
document of authentic character to consist of 28 but they are 

really 8-mch shell guns. 
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•wMch cannot be mistaken, and must not be violated. 
Mortars, howitzers, and sbell-guns, are designated in 
terms of tbeir calibres, expressed in inches and deci- 
mals : nncbambered ordnance for sobd sbot are contra- 
distinguished by being denominated m terms of the 
weight of their solid shot, by pounds and decimals or 

poun J ^d OTuc^s^o^ notions should be entertained by 
the student from the use which has been made in t le 
nrecedinff articles of the term command, the author 
Wishes here to observe that it is not an uncommon 
error to suppose that the advantages of comTmnd depend 
entirely on the height of a work or battery above the 
obiect against which its fire is directed, as if a shot 
would produce, practically, a greater effect against a 
work situated on a level below that on which the gun 
is mounted than it would against a work on a higher 
level. Such is not the case in any appreciable degree, 
and a work is not effectively commanded unless it can ' 
be fired into. But the prevention of this depends not 
so much upon the relative heights of the gromd as 
upon the positions of the planes of site, or rather ol 
defilade, by which the reliefs of the parapets are deter- 
mined, so that a plane passing through their crests and 
the enemy’s fire-arm may be parallel, ormearly so, to 
the terreplein of the work. Thus, though such terre- 
plein may be considerably lower than the ground on 
which the enemy’s battery is constructed, ^ can no more 
be seen from the gims in the latter than if the woih and 
battery were raised on the same horizontal ylane. 

On the other hand, when the parapets of two works 
have equal heights above a horizontal plane passing 
through both, the terreplein of either of them would be 
commanded by the other if it should have a rise towards 
the rear ; even when two works are formed on the lace 
of a slope, the upper one may be commanded by the 
lower, should its terreplein have a greater inclination 
to the horizon, than the ground on which both works 

are constructed. _ , • i i x 

The reason why a difference in the vertical heights 
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of works gives scarcely any appreciable advantage to 
tire Iriglier work, and canses as little disadvantage to tire 
lower, in respect of range, is, that all modern improve- 
ments in the construction and uses of artillery, havino- 
been introduced to render firing more direct, and com 
sequently more accurate ; it follows that, within the 
comparatively short ranges at which artillery can be so 
used, whatever be the relative heights of the battery 
and the object fired at, there is little difference in the 
form of the trajectory of the shot, whether the gun 
and object be on an oblique or on a horizontal plane, 
and there is no significant difference in the elevation 
required for guns of equal powers of range, whether the 
firing take place from below ujiwards, or the reverse. 


POSTSCBIPT. 

The capture and destruction of Bomarsimd, with little loss, and in a very 
short time, by the skilful manner in which the military and naval forces co- 
operated with each other in those operations, are satisfactory illustrations—- 
may they prove happy omens 1 — of the success which, as stated in Art. 332, 
p. 347, and Art. 332 c, p. 335,^ will usually attend all such well-concerted 
undertakings. The forts were breached, and the fortress reduced to the neces- 
sity of surrendering, by a few powerful solid-shot guns landed from the ships 
of the combined fleet. Shell-guns and hollow shot could not have effected 
this, -whether fired from the land or from ships’ batteries. It is no disparage- 
ment to the naval forces to assert that they, alone, could not have demolished 
the defences of Bomarsund in so short a time, and not without much damage 
to the ships. The firing of shot and shells from the French and English 
ships, at long ranges, caused no serious injury ; but the breaching of the 
forts, and the skilful establishment of a breaching battery within 400 yards 
of the rear of the fortress, rendered all further resistance vain. General Jones 
states, in his official despatch, that the interior of the place showed that the 
fire of the ships did such trifling injury, that the governor, with so strong a 
garrison in a well-casematcd work, and without a breach having been foiTned, 
ought not to have surrendered ; but the batteries, armed with 32-pouiider 
British guns, being ready to ^^en, and the forts destroyed, Bomarsund was 
no longer defensible. The British admiral exercised a wise discretion in not 
exposing the ships of the combined fleet to the severe damage they would 
have surtained by recklessly advancing under tbe fire of the enemy’s sea-ward 
batteries ; and having conducted with admirable skill the whole fleet through 
the intricacies of the channels leading to the point of attack, and arranged 
with his gallant allies and associates the plan of operations, he did right to 
leave to the land batteries to do what they so well and skilfully accomjdished, 
and to keep the fleet in reserve, upon the principle that the sea-vrard fronts 
of such forts being always thicker and stronger than the works, if any, which 
enclose them in the rear, should never he attacked in front if by any means 
they can he turned and battered in the reverse. Thus there can he no question 


^ In tke articles to which these figures refer, these results are fully predicated. 
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tliat tbe place was taken by tbe land attack under Marslial Paraguay d’llilliers, 
and the skilful engineers, General Harry Jones and General Niel ; and by 
means so edectual, that, without any other assistance from the naval forces 
than the loan of a few of their solid-shot guns, and that of investing the place 
by sea, to prevent succours from being thrown in, Bomarsund must have Mien. 
Authentic information, for the accuracy of which the author vouches, enables 
him to state that, vnth respect to the effects of the solid shot on the granite, 
with which the walls were faced, the French guns made no impression on 
the blocks when they were struck perpendicularly in the middle of their 
faces ; nor did the shot fired from the more powerful 32-poimder British 
guns sifiit the granite when so struck; hut, when the blocks were hit by 
the latter near the edge, or on a joint of the masonry, they were displaced, 
the joints penetrated, the wall shaken ; and this not being hacked with 
solid' masonry, but filled-in -with rubble, the mass was thrown down and a 
practicable breach formed. This successful operation is very generally, but 
erroneously, stated to have been effected by the fire of the ships, and is 
even strongly held np as a proof of what ships can do, and ought to 
attempt, alone, elsewhere. But the results of the experimental firing at the 
remnant of the fort which, unless the previous firing of the ships during 
the attack was absolutely harmless, must have been somewhat damaged, 
and moreover shaken, by the blowing up of the contiguous portions, do not 
warrant this conclusion, even should the attacking ships he permitted, like 
the “ Edinburgh,” to take up, q_iuetly and coolly, positions within 500 yards, 
and then deliberately commence and continue their firing, without being fired 
at ! (pp. 335, 338, at top.) The firing of the ‘‘ Edinburgh,” at 1060 yards, 
was unsatisfactory. 390 shot and shells were fired from the largest and most 
powerful guns in the British navy (viz. from the Lancaster gun of 95 cwt., 
with an elongated shell of 100 lbs, ; from 68-poiinders of 95 cwt, and 
32-poimdors of 56 cwt., solid-shot guns ; from 10-inch shell guns of 84 cwt., 
with hollow shot of 84 lbs. ; from 8-inch shell guns of 66 and 60 cwt., with 
hollow shot of 56 lbs.), but did little injury to the work. At 480 yards, 250 
shot, shells, and hollow shot were fired : a small breach was formed in the 
facing of the outer wall, of extremely had masonry, and considerable damage 
done to the embrasures and other portions of the wMl ; hut no decisive result 
w’-as obtained — no practicable breach formed by which the work might be 
assaulted, taken, and effectually destroyed (p. 353, line 12), although 640 shot 
and shells (40,000 lbs. of metal) were fired into the place, first at 1060 and 
then at 480 yards. Several casemates had fallen-in, the embrasures not 
having been made high enough to admit of giving the guns sufficient eleva- 
tion for very distant firing, in attempting which the key-stones were actually 
blown out, the casemates ruined, and their guns rendered useless. The 
Lancaster shells, of which such high expectations were entertained, failed 
signally in precision of fire, even at 480 yards, and evidently cannot be 
depended upon, even when fired from a large and steady ship (pp. 358-363). 
What then can be expected from those gims and projectiles, at 6000 yards, 
when fired from the side of a crank Despatch gun-boat ? (p. 363.) Shells, 
whether percussion or time fuzed, and hollow shot, broke on striking the 
granite (pp. 344, 345) ; and it was found that percussion shells could he of 
no use in such a case (p. 296, line 11 ; p. 313, line 20), whereas time-fuzed shells 
might produce their effects upon the personnel in the interior of the fort, by 
entering a casemate through the embrasure, and then ex])loding. It is of very 
great importance that the facts of the case should he rightly understood, lest 
wrong notions should induce the attack of more formidable places which do 
not admit of military co-operation, with ships alone ; and which the author 
repeats, now more confidently than ever, would be a desperate and perilous 
experiment. 
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PART ly. 

ON THE SERVICE OP GHNS IN ACTION, 


SECTION I. — ON THE DETERMINATION OP THE DISTANCES 
OP OBJECTS AT SEA. 

347. In all cases of gunnery an accurate knowledge 
of the distance is of the first importance. When consi- 
derable, it is usually estimated very vaguely ; hut the 
necessity of knowing it as correctly as possible, at long 
ranges, is greater than when the trajectory is nearly 
rectilinear, as in short ranges ; elevation being given 
according to the distance, and inaccuracy increasing with 
length of range. At considerable distances, also, there 
is more leisure and opportunity, as well as greater 
necessity, for determining those distances with pre- 
cision, while in closer action all that is required is, to be 
certain that the enemy is within point-blank range. 
When two vessels are opposed to each other at great 
distances, the effect will depend almost whoUy on the 
skill of the gunner ; and that vessel which has most 
correctly estimated its distance from its opponent will 
do most execution, supposing everything else equal. 
Let those who may be inclined to disregard such niceties 
refer to our actions with the Americans (which will be 
more particularly noticed hereafter), and they will per- 
ceive that, in our unsuccessful affairs with them, our 
vessels were in general crippled in distant cannonade 
before close battle commenced. This is fighting skill 
against skill, and shows the absolute neeessityof attend- 
ing, minutely, to everything that can contribute to pre- 
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clegree of proximity of an enemy wh o , m the 

straightforward battle ; Lt for 

to heep off for a time, in order to 

pus and his skill at W rano-es thp 
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cables’ lengths, corresponding to the angles subtended 
by the lieiglits from the water-line to the truck of the 
mainmast, and also to the main-topmast cross-trees : the 
eye of the observer being 20 feet above the level of the 
water. 

349. It has been ascertained from authentic documents, 
that the dimensions of the masts of American ships of 
war are, in many cases, exactly the same as those of 
French ships of corresponding rates, as expressed in the 
tables ; and, in general, they are so nearly alike, that 
this method may be used to estimate distances with 
tolerable certainty in acting either against French or 
American vessels. It is not, indeed, likely that esta- 
blished dimensions, which are in general rigidly observed, 
will differ much from the quantities stated in a table 
which has been formed from official documents ; if they 
should vary in some cases, the difference cannot be so 
much as would create an error of more than a few yards 
in the required distance ; and the results will always be 
much nearer the truth than the most practised eye could 
give ; at any rate the distances found from the table 
will be sufficiently correct to produce good practice, if 
all the other essentials be well understood. 

Every man-of-war should be provided with a table 
showing the angles subtended by the masts of foreign 
ships of war, with the corresponding distances in Enghsh 
feet or yards. This table should be painted on a board, 
so that the officer observing might take out the dis- 
tances by inspection ; and the author hopes to have it 
in his power to give, in another work, the necessary 
data for the practice of this method, with respect to the 
heights of the masts of foreign ships of war, in addition 
to Table XXI., Appendix D, relating to France. 

This method of obtaining distances at sea, simply by 
the inspection of a table containing the angles subtended 
by a mast of known height at different distances, as now 
very generally practised in the service, is preferable to 
any other when it can be used. 

350. Another method which has been recommended 
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consists in taking simultaneously, at tlie bow and stern 
ot the sinp, the horizontal angles between the line ioin- 
mg tlie places of tlie observers and lines drawn from 
those places to some point at the enemy’s ship. This 
method requires either a logarithmic computation, or a 
double inspection in a table prepared for the purpose • 
It consequently presents great difficulties when theships 

P^^if^arly if one is much before or 
abaft the beam of the other, and is quite inapplicable if 
one IS on the bow or stern of the other ; whereas the 
former method may be used in all positions of the shii 

^ mast of the enemy’s ship be 

351. That method will not, however, serve to obtain 
the distances of steamers, which either have no masts or 
have them of no regular height. In this case the Z 
tance may be determined by making use of the ship’s 
own mast as a given height, causing an observer aloft 
i> B D- ^ measure the angle ABO 
Fig.s 2 . .-••■.T’,'- -- I fo™mdby the mast AB, when 

\ vertical, and the line of sight 
i\ /■ ® C from the observer to the 

i \ / I enemy’s ship at 0 ; and then 

IjJ computing the required 

e jij A JE' distance .A, 0 by the formula 

it by insiiection in a tablt^ iJX A? op’erX? 
he abip should be on a, heel, so that the mast IiL an 
mchn^ed porton as A D or A D', the angle Xd 

frmn shown by a pendulum suspended 

from the centre of a graduated arc) must be taken 
and either subtracted from the observed angle ADC 

benml T f enemy s ship (supposed to be on the 
beam). The mm is equal to the angle E'D' 0 and the 
diteronco to tho angle EDO; and! by WeXX 
AD cos. BAD tan. ED 0 - T7 n 
tance: but the correction for the Lei wffl'^JXet be 
necessary m good fighting weather. ^ 
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In observing the angle C B A or 0 D A, since the 
image of the distant object is that which would be 
brought by reflexion to coincide with that which is 
the nearest to the observer (a mark on the top or on 
the deck), the parallax of the instrument would not, in 
any sensible degree, affect the accuracy of the observed 
angle.^ 

This, in principle,, is nearly the method given in the 
Blue Book of H. M. S. “ Excellent which is to observe, 
with a sextant, at the cross-trees, the angle between 
the enemy’s water-line and a point vertically under the 
observer. If this observation could be always made, it 
would be indifferent whether the enemy’s ship were on 
the beam, or the bow, or the quarter. 

352. An objection to this method is that, when the 
mast is not in a vertical position at the time of making 
the observation, it is difScult to have on the deck a point 
vertically under the observer’s eye ; and if the observed 
angle is one between a line, as D C, from the observer 
to the distant ship and the direction D A of the mast, 
it would be necessary, when such ship is not directly on 
the beam, to introduce a correction to that observed 
angle. This correction could be made either by com- 
putation, or by means of a subsidiary table, provided the 
angle at the foot of the mast between the direction of a 
fore-and-aft line on the deck and that of the enemy’s 
ship be observed at the same time that the angle is 
observed on the mast. The formula for the correction 
is, by trigonometry, sin. h sin. a = sin. C ; in which h is 
the angle of heel, a the angle between the fore and aft 
line and the direction of the enemy’s ship, and C the 


The parallax of the sextant is the angle subtended, at the place of the 
object which is seen by reflexion, by a line joining the observer’s eye, and the 
point in which the produced ray of light incident on the index glass, in coining 
from that object, intersects the ray from the object seen throngh the iinqiiick- 
silvered part of the horizon-glass. This parallax is always greater as the 
object seen by reflexion is nearer to the eye, and as the observed angle is less ; 
'but, at no greater distance than 100 yards, and with an observed angle as 
small as 10 degrees, the parallax of a common sextant would not exceed two 
minutes of a degree. 
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correction.® This is subtractive from, or additive to, 
the angle observed on the mast, according’ as the heeling 
of the mast and the enemy’s ship are on the same or on 
contrary sides of the foi’e and aft line. 

With respect to the method in which the water-line 
of an enemy’s ship is brought by reflexion to the foot 
of a plumb-line on deck, it would be, perhap)S, impossible 
to observe the angle with accuracy. But, as the pendu- 
lum placed in the main hatchway is useful for other 
purposes, as in determining the proper instant for firing 
guns horizontally, or otherwise, so there is nothing to 
prevent the employment of the instrument for finding 
the angle of heel in combination with the observation of 
the angle ADO (fig. 32). An objection has been made 
to the method of observing such angle from the mast- 
head, when the ship or object is to leeward, on account 
of the top-gallant sail being in the way ; but the top- 
gallant sail may not be set; if it be, and in the way, it 
may be clewed up, or the lee-sheet started, and the clew 
hauled-up during the operation. 

353. An able and already distinguished young officer’’ 
has lately proposed an ingenious mode of determining 
the distance of steamers, or of ships the heights of whose 
masts are not known, by observing from the cross-trees, 


Let A B represent a mast in an inclined position, A E a fore and aft 
line on tlie deck, and A C tke direction of the 
enemy’s skip: let Bm ke a vertical line let Mi 
Fiff.33. from the cross-trees at B to meet a korizontal 

plane passing tkrougli A and C, and let B m n be 
a triangle in a vertical plane passing tkroiigk B m 
perpendicularly to AO. Then A B C represents 
tke observed angle, and A B is tbe correction 
wkick is represented in tke text by G ; also A B m 
is represented by h, and E A 0, or its equal, A m n. 

If A B be represented by unity, we liave A m = 
sin. h: and by trigonometry, A m sin. A m n = A n ; 
that is, sin, h sin. a=sin. 0, as in tke text. Thus 
the angle A B n, or 0, is found ; and being taken 
from tke observed angle A B C, it leaves tbe angle 
B C. Tims AB cos. 0 tan, B G 0, 
required distance. 

^ Captain A.T. Byder, K.N. 
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top-sail yard, or any other convenient perch, the higher 
the better, the vertical angle between the visible honzon 
and the enemy’s water-Hne. The computation, by this 
method, would be very laborious, requiring logarithms 
with seven places of decimals, but the proposer has given 
a double table from which the required distance may be 
taken by inspection. The chief objection to the method 
is that the angle subtended, at the observer’s eye, between 
the edge of the horizon and the enemy’s water-line is 
very small, being, at 2630 yards, only 33' 63"; when 
land, instead of the sea-horizon, is beyond the enemy’s 
shi|), the observation must be made with a sextant fitted 
with an artificial horizon, and consequently would be 
liable to great uncertainty. 

354. But why might not the following application, in 
an oblique plane, of Sir E. Belcher’s horizontal method, 
be adopted ? 

Let two observers, each visible from the other, one 
at B (suppose at the cross-trees of a mast), see the pre- 
ceding figure, and the other at A (suppose on the deck) 
as far forward or aft as possible, take simultaneously 
(0 being the ship or object whose distance is required) 
the angles OAB, 0 B A. The length of rope which 
is made the base A B, being once measured, may be con- 
sidered as constant ; and the required distance A 0 may 
be obtained by the usual process. Or, if half the sum of 
the two observed angles at A and B be taken as one of 
the angles at the base of the triangle (supposed then to be 
isosceles), the distance may be found with sufficient pre- 
cision, on multiplying the half length of the base by the 
tangent of an angle equal to that half sum. At the dis- 
tance of 300 yards, the error, in the most unfavourable 
case, would not exceed 4 feet ; and it becomes less when 
the distance is greater. It is easy to see that a table 
might be made from which the required distances might 
be had immediately on inspection. 

This method will be better understood by an inspection 
of the annexed plate. The maintop-gallantmast head is 
supposed to be the point marked B in figure 33, in the 
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procoding note : the length of the maintop-gallant hack- 
stay,"' to the point to which it leads in the main chains, 
may ho made the base A B ; and the length of that rope 
nmst he accurately measured : the point 0 (indicated hy 
the convergence of the lines of ohservation, A A' and 
B B', produced) being the ship or object whose distance 
is required, the angles ABO and BAG are taken 
simultaneously to the water-line of the ship 0, hy ob- 
servers placed at the two points. Or, as the lines traced 
in the plate show, the fore-top-mast or fore-top-gallant- 
mast stay may in some cases he more conveniently used, 
the observers being placed at the head of the top-mast 
or top-gallant rigging, and on the jib-boom respectively. 
The exact lengths of these ropes may easily be verified 
by actual measurement, as occasion may require. 

' The distance of steamers not being determinable by 
the method explained in Art. 348, and the heights of 
the masts of French sailing ships, though very correctly 
given in Table XXI., Appendix D, being subject to 
alteration from time to time, by variations in the im- 
mersion of the ship, and other unknown circumstances ; 
and, seeing that no very accurate account of the heights 
of masts of other foreign ships of war can be obtained, 
it is obvious that the method which proceeds upon an 
accurate knowledge of the height of a vessel’s own 
masts, or length of any convenient rope of its rigging, 
possesses gi-eat advantages over that which depends 


Table showing the Lengths of the Fore and Maintopinast and Top-gallant 
Stays and Backstays of English Ships of War. 
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upon tlie assraned height of the masts of the vessel to 
be fired at. 

The method proposed by the author (Art. 351) of 
using the knovTi height of a ship’s own mast above 
the water-line as the base of the triangle by which the 
distance of an enemy’s ship may be computed, though 
liable to some difficulties, will be of use on many occa- 
sions when other means cannot be resorted to, as when 
it is required to ascertain the distance of a steamer, or 
other craft, which has either no masts or such as have 
not their heights in accordance with a fixed regulation ; 
or, again, when the horizon, from the intervention of 
the land, cannot be seen. The difficulties alluded to are 
such as may arise from the ship having so much motion 
as to render it scarcely practicable to take^the angles on 
the mast and at its foot, as well as the angle of heel, 
simultaneously. In smooth water there can be no diffi- 
culty. In inland seas, at anchor, in preparing to attack 
land-batteries, when it is of importance to determine 
the distance of the object from the ship, there seems to 
be no other method of obtaining such distance than by 
some triangulation in which the base is either the length 
of the ship, as in Sir Edward Belcher’s method, or the 
height of the ship’s own mast, as p)i’oposed by the au- 
thor, In suggesting this last method it is not intended 
to disparage the very ingenious one proposed by Cap- 
tain Eyder or that of Sir Edward Belcher, but merely 
to offer a means which may be employed when circum- 
stances render it applicable ; and it may be observed 
that the difficulties indicated w’ould be equally felt in 
Sir Edward Belcher’s method, which is, besides, appli- 
cable only when the object whose distance is required 
is well on the beam. 

SECTION II. — ON THE POINTING OF NAVAL OUDNANCE. 

355. When, without manoeuvring, ships come fairly 
to close action, the necessity of determining the eleva- 
tion due to the distances of the objects does not exist, 

2 0 
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Superior precision, and rapidity of horizontal fire, will 
then detex'naine the affair; it is impoi'tant therefore to 
consider the best means of laying ordnance readily in 
horizontal or point-blank positions, whatever be the 
inclination of the vessel. It very frequently happens 
that ordnance cannot be pointed accurately by sight, 
particularly in general actions, on account of the smoke 
in which the hulls of the contending vessels are usually 
enveloped. In such cases, therefore, it is necessary to 
resort to some expedient by which each piece of ord- 
nance may be readily laid, and correctly fired, in a hori- 
zontal direction. Various very ingenious contrivances 
were devised during the late war to regulate generally 
the position of ordnance for horizontal fire ; and the 
most successful method of doing this was by means of a 
pendulum, as practised by the gallant Sir Philip Broke 
in his Majesty’s ship “ Shannon.” 

356. Tliis ingenious expedient was also practised by 
other gallant officers, from the example of its distin- 
guished author ; and it is described in a tract by Cap- 
tain Peehell, entitled ‘ Observations on the Defective 
Equipment of Ships’ Guns, in a Letter addressed to 
Vice-Admiral Sir Harry Neale, Bart., G.O.B., dated 
H.M.S. “Sybille,” Dec. 1st, 1825.’* 

357. The motion of a large ship, in good en- 
gaging weather, is so easy and slow, that anything 
of a pendulous nature, nicely fitted, on board, will 
act with considerable accuracy — ^witness the marine 
barometei*. 

Though, at first sight, there may seem to be grave 
objections to an application of the pendulum for this 
purpose, on account of the disturbing effects of the 


The author’s lamented friend Sir John Peehell, sent him a copy of this 
tract soon after it was published, in a letter dated Dec. 12, 1826, of which the 
following is an extract “ I am sure you will approve of everything that has 
a tendency to bring gunnery into fashion. You will perceive I liave quoted 
3 ^our work, and only wish the Admiralty had long since adopted your system, 
hut it appears they were frightened at the expense ; something, howevei-, has 
been gained by you to begin with, and that is an ample allowance of pow^der 
and shot.” 
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vessel’s motion, yet experience has proved (see Arts. 
358, 359, and 367) that the pendulum may, with ad- 
vantage, be used in regulating the position in which 
ordnance should he laid, with reference to the angle of 
heel, so as to produce a fire nearly horizontal. Those, • 
again, who object to the principle of intrusting to cap- 
tains of guns the care of regulating the pointing by the 
position of a pendulum, can scarcely be aware of the 
high degree of efficiency, intelligence, and practical 
skill, to which, though not in sufficient numbers, the 
whole corps of seamen gunners has been raised by the 
Institution descrilied in Part I. 

358. The established practice in the British service, 
with respect to the use of pendulums, is to have one or 
two of the.se instruments placed in the square of the 
hatchway or hatchways in order to denote the inclina- 
tion of the shij) ; and general orders, circulated by 
signal or otherwise, direct the elevation to be given to 
the lee-guns, or the depression to the weather-guns, ac- 
cording as the ship may be engaged, so that, in either 
case, her firing may be horizontal. The guns are 
always kept in horizontal positions, and the sights at 
point blank, unless contrary orders are given. The 
depression chock is always to be used so long as the 
elevation vdll admit of it, as the coins are then less 
liable to start out. This method may be used with ad- 
vantage when approaching an enemy, by running down 
from the wind, the guns being prepared for horizontal 
firing by the best possible estimation of what the heel 
of the ship may be when brought to the wind. 

359. The pendulum is very generally used in the 
French naval service to indicate the moment when the 
axis of the gun becomes horizontal; and it is justly 
considered so important to determine this with the 
utmost precision, that the indications of the pendulum 
are compared with, and checked by means of a reflecting 
instrument, so constructed as to show by the coinci- 
dence of the real and reflected horizon, the instant in 
which the axis of the gun is horizontal. This combina- 
tion, called L’Horizon Balistique, is mentioned in 

2 c 2 
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several works as an important discovery.® Prencli 
writers observe that accuracy in aiming, and certainty 
in hitting, have now become matters of the utmost im- 
portance in an economical as well as in a professional 
sense, on account of the enormous expense of the shell 
, system. 

360. However accurately the distance of an object 
may have been determined, and however well a ship 
may be furnished with tables and rules for practice, and 
provided with skilful and experienced gunners, the 
firing cannot be efficient unless the ordnance be fur- 
nished with correct sights. 

The only means provided in the ordnance arsenals 
during the late war for pointing naval ordnance, were 
the quarter-sights engraved on the sides of the base- 
rings, in quarter degrees from point-blank to two or 
three degrees. For close, horizontal fire, gums not pro- 
vided with proper sights (and some such may yet be 
required) may be laid by the point-blank quarter-sight, 
with sufficient accuracy, by simply bringing the notches 
upon the base-ring and muzzle to bear upon the object 
aimed at ; the elevation will then be correct, and, in 
close action, the ^ line will be sufficiently true. But when 
the distance is such as to require any elevation, this 
method of pointing guns is totally inapplicable to naval 
service ; because, unless the line be correctly taken over 
the top of the gun at the same time, great errors in 
horizontal divergence would be produced. In land ser- 
vice the line may be taken over the top of the piece, 
and the elevation afterwards regulated by the quarter- 
sight ; but in naval practice these two operations must 
be executed simultaneously. It is, therefore, a matter 
of great importance in all naval artillery-practice, to 
reduce these two ojperations to one, and this can only 
be done by the tangent scale, or some other top-sight. ' 


“ The reader will find a description of these expedients in Colonel Pre'aux’s 
work, ‘ Snr le Canonnage a Bord ’ (p. 100) ; but no figures are given to show 
how tliey are applied. The author has not snoceeded in his endeavours to 
procure the instruments, but hopes he may have it in his power to give draw- 
ings of them in an Appendix. 
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361. In oiir naval actions of 1812 and 1813 tlie dis- 
advantages arising from not Iraving any regulated 
sights or adjustments of this description were severely 
fclt; and, had it not been for the intelligence, ability, 
and skill of our naval officers, who, by various expe- 
dients, supplied this great defect, the consequences 
might have been very serious. The guns of the United 
States’ frigates were fitted in a manner which enabled 
them to be fired horizontally, or at any required incli- 
iration. In some cases this was accomplished by the 
dispart, in others by tubes placed on the tops of the 
guns, and either fixed parallel to the axis or provided 
with the means of being inclined to it so as to give to 
the gun the requisite degi’ee of elevation. 

362. It was not till after that war that the subject of 
sights, and scales of elevation, was taken into serious 
consideration by the proper authorities in this country, 
when instruments of yarious descriptions were devised 
to take the line of direction and give the necessary 
elevation to the gun at the same time. To efi’ect this, 
top-sights (Congreve’s) were first introduced and very 
generally used. Moveable sights of different heights 
had been used on board of the “ Shannon” and “ San 
Domingo” during the war, the only fixture being a 
confining sight on the breech, to warn the captain of 
the gun to keep liis eye down to the level of the notch 
on the base-ring, in line with the other sight. Con- 
greve’s sights consisted of tubes of delicate construction, 
fitted, wfith mathematical and mechanical nicely, to 
minute differences of elevation ; but it was soon found 
that instruments of this description standing high upon 
the top of the gun, would, on service, if attached to 
guns upon the quarter-deck, forecastle, and gangway, 
l>e exposed to damage at every instant by the fall of 
rigging, &c., from aloft ; and, if on the main deck of 
line-of-battle ships or frigates, by the working of the 
tacks and sheets in manoeuvring. Another serious ob- 
jection to fixed top-sights standing considerably above 
the breech, and for which the means then in practice 
afforded no remedy, was that the lowness of the upper 
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sills of tlie ports prevented the nse of those scales when 
a ship might he fighting her lee-side nnder pressure of 
a smart breeze, her opponent being so distant as to re- 
c|uii’e considerable elevation to be given to the guns. 

It appeared also on further tidal that whenever there 
is so great a swell as to occasion much and rapid mo- 
tion, any close sight having but a small aperture through 
which to catch a glimpse of the antagonist’s ship, as it 
passed rapidly into and across the field of the tube, was 
not found so advantageous as an open sight ; because 
the quick motion of a ship giving but a glimpse of the 
object fired at, without a distinct perception of the ap- 
proach to coincidence, induced the captain of the gun 
either to take his eye from the tube, or by keeping his 
eye too long to it, prevented him from anticipating the 
right instant, which a skilful and experienced gunner 
ought to seize. 

For these reasons all complicated instruments, as 
sights, have been abandoned, and the simple tangent 
scale, as long used in the land service, is now universally 
adopted in the navy. 

363. The tangent scales, with which all naval guns 
are now fitted, are made of brass. For all 32-pounders, 
up to 50 cwt., the scales are graduated to 5°. The 56 
or 58 cwt. 32-pounder, length 9 ft. 6 in., admits of the 
tangent scale being graduated only to 4°. When greater 
elevations are required than the brass scales can give, 
a wooden scale ® of the same form is substituted ; this is 
grad,uated from 4°, or, as the caseunay be, from 5°, to 6 J° ; 
and for still greater elevations, a longer scale is put in, 
which is graduated up to 10°, the greatest elevation 
which the ports of ships in general admit. If greater 
elevation or depression is required than the ports will 
admit of, inclined planes placed, in the former ease, 
under the rear trucks, and in the latter, under the fore 
tracks, will pemit about two or three degrees more, of 
either, to be given. 


» Assuredly these ought to be of brass likewise : no expense should be 
Spared in these 7eiy important instruments. 
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The elevation may be increased beyond that at which 
the gun can come in without its muzzle striking the 
upper sill of the port, by placing the edge of an indined 
plane beneath the after axletree, so that in the recoil of 
the gun the hinder part of the carriage being forced up 
the inclined plane, the muzzle is thereby depressed, and 
comes in without striking. 

364. The elevating screw is coming rapidly into use 
in the French naval service for all natures of ordnance : 
by its means the gun is easily elevated or depressed by 
one man, whereas the adjustment by means of the coin 
requires two handspike-men per gun ; and in this way 
tlie elevation is effected by jerks, wdiereas with the 
screw the movement is uniform and gradual. When 
gTeat changes of elevation are required, it is true that 
there is some loss of time by the slow process of the 
screw, and for this and other reasons it is objected to 
in our service ; but a great advantage of the screwq 
paiticularly in rapid filing, is, that by the very inge- 
nious mode of preventing the screw from turning, the 
elevation of the gim is not altered by the firing ; wFereas, 
in the other mode of adjustment, the coins are displaced 
by the shock of the discharge, so that after being fired 
the gun has to be restored to its previous position, the 
distance and charge being supposed to remain the same. 

The following Table contains the extreme elevations 
and depressions of guns, which can be given, without 
injuring the ports, on each deck of different ships of w’ar 
in the British navy : — ■ 


Deck. 

Nature of Gun. 

Elevation. 

Depresjion, 

Lower . 

Princess Charlotte.” 

o. 

10 

i 

0 

o 

5 

■ t 

30 

Middle , 


9 

0 

5 

0 

Main 

' • « ' 1 

9 

30 

7 

30 

Upper . 

• 

9 

30 

7 

30 

Lower 

Illustrious.” 

32-Prs. (9 ft. 6 in. long) . 

12 

0 

5 

0 

68-Prs. (9 ft. 0 in, , , ) . 

10 

0 

6 

0 


32-Prs. (9 ft. 0 in. , 5 ) . 

32-Prs. {'8 ft.), foreca.stle . . 

12 

0 

8 

0 

l^'pper . 1 

9 

0 

7 

0 

3'2-Pr. Carronades .... 

12 

0 

3 

0 
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Hature of Crun, 

Elevation. 

Depression. 

“ Excellent/’ 





32-Prs. (9 ft, din.), without in-> 

10 

0 

5 

30 J 

dined planes . . , . ./ 

Ditto, with inclined planes . 

13 

30 

8 

30 

32-Prs. 50 cwt. (9 ft. long),> 
without inclined planes . J 

10 

30 

5 

45 1 

Ditto, with inclined planes . 

12 

0 

S 

30 j 

32"Prs , 41 cwt, (8 ft.), without i 
inclined planes . . , , j 

13 

0 

5 

30 ) 

Ditto, with inclined planes . , 

14 

0 

7 

30 1 

Asia.” 





r 32-Frs, (9 ft. 6 in.), without in-j 
[ dined planes . . . ' . . / 

10 

0 

4 

30 

1 Ditto, with inclined planes \ 

15 

30 

6 

30 

J (with toggle) “ . . . . f 


8-inch Guns, 65 cwt. (9ft.)t 
without inclined planes . . / 

12' 

0 

2 

15 

Ditto, with inclined planes (with) 
toggle) > 

16 

0 

4 

45 

( 32-Frs. (7 ft. 6 in.), boi-ed up) 
[ Guns, without inclined planes f 

15 

0 

7 

Q 

1 Ditto, with inclined planes (with) 
^ toggle) ... . . .j 

16 

0 

10 

30 

■J 8-inch Gun, without inclined J 
j planes . . . . . . . j 

■ 7 

30 

6 

0 

j Ditto, with inclined planes (with ( 
k toggle) , . . . . .j 

^ 12 

30 

7 

30 

j Carronadcs . , , . 

10 

0 

8 

30 

1 Ditto (amount which the screws) 
( will allow) ♦ . , . .J 

11 

30 

8 

30 


Height of port, 2 ft. 
in. 

Ditto of axis al>ove 
. 4116 ( 160 ^, 3 ^. 4111 . 

Height of axis above 


Height of axis above 
the deck, 3 ft. 


365. Althotigli for extreme elevations and depressions 
the inclined planes may he used, yet it must he observed 
that, beyond the elevation which the ports admit, the 
sight can no longer be taken by the tangent scale, nor 
by any other top-sight. A gun can then only be laid 
by lowering the breech to an extent regulated by a 
wooden graduated scale, of which one end is placed 


« The toggle, and trippmg-liiie, which we describe for the information of the 
general reader, is an expedient by means of which a greater degree of depres- 
sion maybe given to a gun than the height of the lower port-sill admits, 
williout being struck hy the muzzle of the gun in its recoil, as in fighting the 
weather-side in strong breezes. This is effected by ifiacing a wooden pin (toggle) 
vertically under the breech of the gun, and having one end of a tripping-line 
fastened to the centre of the toggle, and the other end tied to the breeching- 
bolt in the side of the ship, so that at the commencement of the recoil the 
toggle is tripped from its place, when, by the preponderance of the breech, the 
muzzle is raised sufficiently to come in clear of the port-sill. 
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upon the carriage, and the elevation is determined rela- 
tively with a mark or quarter-sight on the base-ring of 
the gun in the horizontal plane passing tlnrough its 
axis.** Graduated coins are found to answer extremely' 
well, and are more readily used. 

366. The following rules for concentrating, or direct- 
ing the fire of several guns towards a given point, are 
extracted from the practice of the “ Excellent — 

“ 111 concentrating any number of guns on one point at a given 
distance, the directions are always taken from one particular gun. 
If the given point is on the beam, the midship gun is taken as a 
guide to direct the rest ; if on the bow, the after gun, and, if on the 


^ Dimensions of the Ports, in English measures, for difierent natures of 
Ordnance, on hoard of French Ships of War. 


Ships of the Old Model. 



Natures of Guns. 

Carronadcs. 

■ " 

36. 

24. 

18. 

12. 

8, 

36. 

24. 

18. 

Width . . 

ft. in. 
3 3.4 

ft. in. 
3 2.2 

ft. in. 
2 10.8 

ft. in. 
2 7.2 

ft. in. 
2 3.5 

ft. in. 
3 3.4 

ft. in. 
3 2. 

ft. in. 

2 10.2 

Height . 

3 2 

2 10.8 

2 7.2 

2 4.7 

2 1.6 

3 3.4 

3 3.4 

3 2. 

Height of lower 
siif above the 
deck 

i 

js 3.5 

1 

2 1.6 

1 10.4 

1 6.1 

1 4.9 

1 4.9 

1 2.9 

1 1 2.1 

i 


Ships of the New Model. 



Canons-Obusiers. 


Guns. 


Carronacles. 

— — . 

80, No.l. 

80, No. 2. 

16. 

30, Long. 

30,, Short. 1 

.42.' 

30. 

Width . . ' 

ft. in. ! 
3 3.4 

ft. in. 

3 2.5 

ft. in, 

[ 2 11.4 

i ft. in. 

3 3.4 

ft. in. ' 
3 2 . 5 ! 

ft. in. 

' 2' 7.2 

ft. in. 

3 2.2 

Height . . 

3 2 1 

2 11.4 

2 7.2 

S 2. 

.2 11.4 

2 4.7 i 

3 2.2 

Height of lower 
sill above the 
deck . , . 

[2 2.8 

2 0. 

1 8.6 

2 2.8 

2 0. 

1 6.1 

1 3.7 


^ Since this article was written the author has received a very interesting 
publication, entitled, ^ liemarhs on the Mmns of Bh'ecting the Fire of 
Broiidsides in Converging Directions^'’ by Commander Arthur Jerningham, of 
the Hoyal Navy, and to which the reader is referred for his able and elaborate 
propositions, into which the author regrets he has not space to enter. 
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quarter, th.e foremost gun may he used for tliat purpose ; but as bow 
and quarter concentration is only intended for cbasing and being 
cbased, it is proposed to use tbe midship gun as the director in each 
case, because its training is generally equal both forward and aft, 
and the subject will be rendered more simple. If this method be 
adopted, the midship gun will be used in the three following posi- 
tions : — * Right-a-beam,' ‘Extreme trained aft,’ ‘Extreme trained 
forward.’ Concentration should not be attempted for distances 
beyond 400 yards, nor when there is much heel : it might be very 
useful in close broadside action, if an opponent were obscured by 
smoke, on the lower deck, but could be seen from the upper deck ; 
for then a sight or picket over the gun concentrated on would give 
the line of direction, and pendulums for each division of the guns 
below would mark the time for firing, i e. when the ship was up- 
right ; or it may be obtained by the clever instruments invented by 
Commanders Jemingham and Moorsom, each having a bar with two 
sight-vanes, one of which is a tangent sight, traversing on a 
graduated sweep, the guns below being trained and elevated to the 
same angles, and fired by signals from the deck, by checking lines, 
on tubes fitted for conveying orders from the qxiarter-deck to the 
decks below.” 

367. When a vessel heels much, or there is any nio- 
tioiij the concentrated fire of a ship's batteries must be 
given siinnltaneonsly in broadsides, or by divisions,'' 
either of which rnethods is objectionable, and shonld be 
avoided as nruch as possible. Firing by volleys, in tlie 
naval service in particnlar, is extremely objectionable, 
and is rarely as emcacious as the independent and deli- 
berate firing of one or two well-directed and well-served 
guns. 

Perhaps, as stated in Colonel Stevens’s interesting 
pamphlet,^ it may be doubted whether the somewhat 


^ See Answer to Question No. 103, page 192 : Questions on Naval Gunnery, 
“Excellent.’’ 

^ It was stated, by more than one eye-witness, in several public prints ])iib- 
lished at the time, that the Christian the Mglith fired by salvos of broadsides, 
or by divisions of guns, and that these salvos, as indeed evidently was the case, 
mostly missed the battery, taking effect on or at the base of the redoubt to the 
eastw'ard. The author is informed that the mode jnirsued was to fire the 
salvos by a single word of command, as volleys of infantry tuere formerly in 
the British service. Thus the moment to fire was not confided to the captain 
of each gun, its proper director. 

In reflecting on the failure of these salvos, the author regards it as a useful 
warning against the practice of discharging whole broadsides, or divisions of 
guns, at a given instant, by a word or signal of command, which fatally in- 
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complicated system, of concentration may not be carried 
too far, and whether it is likely to prove as efficient as 
the independent and quick firing of g*uns conducted in 
the ordinary mamrer. The moral, as well as the mate- 
rial, effect W'Onld probably he greater if the same num- 
ber of guns were fired independently, according to the 
skill and judgment of well-trained captains of guns, 
who, each seizing the favourable moment, might spread 
destruction throughout the enemy’s ship. 

368. Naval officers and gunners should be well skilled 
in every available expedient for immediate substitution 
in all the micertain and contingent operations of gun- 
nery on service ; it may therefore be useful to explain 
a method of obtaining the elevation required for striking 
a ship at a given distance, which may be easily prac- 
tised should other means fail, as by the breaking, or 
want of a tangent scale, or some other contingency, 
and which may, moreover, he generally useful. 

The method of pointing ordnance by tangent-prac- 
tice, in the manner to he explained, wms suggested to 
the author by Sir Philip Broke ; and it forms the basis 
of the French principle for regnilating elevation, which, 
however, by a complicated use of the line-of-metal sight, 
is extremely objectionable. 

The elevation given to a piece of ordnance, at any 
range beyond j)oint-blank, is intended to allow for the 
space through which the projectile falls by the action of 
gravity in the time of flight. Now the vertical space 
through which the projected body, in its flight, de- 
scends below the line of aim, is equal to the tangent-of 
the angle of elevation multiplied by the range or hori- 
zontal distance of the object from the gun. Thus, su}>- 
pose a gun to be at A, at a known height A A above 


terferes %\itb. the perccptioB of the British sean-ian, instructed- as he now is in 
the use of the sights with which his gun is equii'jped. 

To the captain of the gun should be confided the important trast of the 
trigger-line, and with it the duty to fire when, his eye being brought down to 
the horizontal plane of the sights, he judges that they coincide with the 
chject. — Account of the Destruction of the Danish BMp of the Line Ohrmtiun 
FiJ/., hy Colonel Btevcns^ Iloyal Marines,, 
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tlie level of the water, and at a known distance AB 
fronr a vertical object B'O, as a ship’s mast npon which 

is a distinct mark D (suppose 
the main-top), whose height 
» B'D above the level of the 
water is known. Then if, from 
the experimented or computed 


A' 


[b ranges of shot fired from a par- 
ticular nature of ordnance, 
there be taken the correspond- 
ing elevations ; and (BB' being equal to A A') with the 
ranges and elevations, the heights B'D he computed 
trigonometrically by the formula 


A B tan. B A D -f B'B = B'D ; 

a table of such heights, with the corresponding distances 
AB (the names of the marks D being also expressed), 
may be formed ; from which, by inspection, there may 
be taken the designation of the point to be aimed at, in 
order that the shot may strike the object at the water- 
line, the dispart sight being used so that the line of aim 
may be parallel to the axis of the bore of the gun. In 
this manner Table XXIII., Appendix D, was formed 
for an 8-inch and a 32-pounder gun ; the points to be 
aimed at being on the huU or masts of French ships of 
two classes. 

The ships B and C, represented in the annexed plate, 
are supposed to be of 82 guns, and the distance from 
th^ ship A to the ship B is found to be G30 yards. 
This requires that A, in firing at a ship B of that class 
with 8-inch guns (charges 10 lbs.), should aim at a point 
about midway between the water-line and the main-top 
(see Table XXIII., Appendix D). The distance from 
the ship A to the ship C, supposed to be 1078 yards, 
requires that, with the same gun and charges, the aim 
should be taken to 1 foot below the main-topmast cross- 
trees, or to points equally high on the other masts. The 
masts being thus the aim for the line as well as for the 
elevation, wiU, with this description of practice, be more 
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lilcclv to l-jo wonnderl or felled, either by shot which 
peiH'trato th(! side of the ship with adequate force, or 
(ly shot r\'hich riuiy chance to he toohig-h to hit the hnll. 

3t‘i9. t^iuce, ill tlio table, the angles of elevation are 
giw'ii as well as the pointe to he aimed at, tlie guns 
may he elo\'ated, according to tlie distance of tlic object, 
by the ( jna,rter-sig-hts or tangent-scales if prefei'ved. Jhit 
the reference of the direction of the line of sigdit, to 
points in the object aimed at, has manifestly great ad- 
vantages over the other method, partieularly witli per- 
sons not trained to the intricacies of elevations; and 
the service of the guns may thus be simply and uni- 
formly conducted by general orders expressing the point 
of aim v'hich should be taken. 

The designations of the parts to he aimed at, in ships 
of tliree decks, are not given, because, in firing at such 
great bodies, so great a degree of precision is not ixi- 
ipiired as in firing against single-deck or two-deck 
ships; and the tables ai'ranged for the one may he used 
for i:he otlunvs with small allowances for the diflerences 
of heiglit. 

SECTION 111. — ON LOCKS AND TUBES FOR NAVAL 
ORDNANCE. 

370. Tlic general introduction of flint-locks into the 
British naval service resulted from the efficient firing 
of the “ Duke,” of 98 guns, on a celebrated occasion, 
that ship having been previously fully equijqied ■with 
gun-locks by her captain, the late Sir Charles Douglas, 
rvlio eouuuanded her from April, 1778, till JSTovember, 
1781, wlien be was removed into the “ Formidable,” as 
Captain of the Fleet, in which ship he likewise intro- 
dnce<l these and other improvements in naval aitilleiy. 

The eqni[)nient of the “ Duke” w'itli flint-locks to all 
her guns was elVeehsl in a manner so characteristic of 
the ardonr and energy of that enlightened and scientific 
ol'fictji*, that the author trusts he may be excused for 
adverting to it in a brief statement of facts, whicli will, 
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perhaps, be deemed sonaewhat interesting by the pro- 
fessional reader. 

On Sir Obarles Douglas’s appointment to the “ Duke,” 
he brought before the Admiralty and the Ordnance 
several propositions for improving, facilitating, and 
quickening the service of naval ordnance. The car- 
tridges were at that time all made of paper, which 
required the operation of worming guns after every 
discharge, on account of the lower end of a paper- 
cartridge remaining generally at the bottom of the bore 
in a state of ignition. To obviate this. Sir Charles 
Douglas proposed that the cartridges should be made of 
flannel. He recommended, and urged repeatedly, the 
full equipment of his ship with flint-locks, by which 
the use of the slow-match and the powder-horn for 
pifming might more or less be discontinued; and as 
tin tubes would manifestly be dangerous and iiiglily 
objectionable on the fighting decks of a ship, he recom- 
mended that quill-tubes should be substituted for tlicin. 

371. ISfeither of these propositions was immediately 
or fully adopted ; paper-cartridges, the match, and the 
priming-horn continued for some years in general use. 
It appears by official documents “ that no locks were sup- 
plied during 1778 to the“ Duke” at Plymouth, where 
she was commissioned in April of that year ; but in the 
following year she was furnished, at Portsmouth, with 
two locks for 24-pounders, four locks for 12-pounders, 
and two for 6-pounders; total eight locks.** Yet the 
“ Duke” was fully equipped with gun-locks in the cele- 
brated victory of the 12th of April, 1782, to which that 
ship and the other three-deckers, the “ Formidable ” and 
the “ Hamur,” so greatly contributed. By what means 
then had the “ Duke,” in the previous years, been com- 
pleted with these important implements ? By Sir 
Charles Douglas, out of his own funds and by his own 
energies: he bought a sufficient number of common 
musket-locks, which being let into pieces of wood, as 


® Report of the Ordnance Storekeeper, Devonport, 5t-li Dec. 1850. 
^ De])orfc of Mr. Gf. Stacey, Chief Clerk, 7tli Dec., 1850. 
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into tlie stock of a musket, might then he fastened with 
iron wire to the guns.“ He purchased flannels sufficient 
to make bottoms for paper-cartridges, goose-quills for 
tubes, and the ingredients necessary to fill and prime 
them. 

On Sir Charles Douglas’s appointment to be Captain 
of the Fleet he was succeeded in the command of tlie 
“ Duke” by Captain, afterwards Lord Grardner ; and, in 
the battle of the ensuing year,** the quick and efficient 
firing of that ship was so conspicuous and powerful as 
to enable the gallant Gardner to widen the gap which 
his leaders had made in the enemy’s line, and so open 

The subjoined is one of the accounts of these disbursements, which the 
author finds among the papers of his honoured Parent : — 

An* Account of Expenses by me incumd for the better use of the Cannon of H, AI. S. 

the ‘Duke/ under my command, between the beginning of the year 1780 and tlie 


day of the date hereof. 

To 28 left-hand locks ^ at 10s. Od., made by Air. Sand well, ■^* 

of Tower-hill, gunsmith . . . . . . 14 14 0 

To 400 l>est blaciv dints at 2s. 6t/. per hundred . . 0 10 0 

To carriage and porterage of said locks and flints from 

London ........ 026 

To 1004 goose-quills for tubes . . . . . 3 9 4 

To spirits of wine to make an inflammable paste for the 

tops thereof, to keep in the powder . . . . 0 15 6 

To sewing silk for tying down and crossing their heads to 

keep in such paste . . . , . . 0 12 6 

To 71 yards of flannel at Is. 2d. per yard, for bottoms to 
paper cartridges . . . . . . . 4 2 10 

To worsted for sewing in ditto , , . . , 14 6 


25 11 2 

Giten under my hand, on board H. AT, S, ‘Puke/ 
at sea, the 13th Alarch, 1781, 

(Signed) CHAuiiES Douglas,” 

“ These are to certify that the foregoing articles are actually in use on board this His 
Afajesty’s Ship in my department, in quantity and quality as above-mentioned j and I do 
moreover certify, to the best of mj knowl^ge and belief (I myself having purchased 
sundry of the said articles for Sir Charles Douglas), that the charges of the whole thereof 
are fairly stated. 

Witness my hand, on board H. AJ. S. ‘Duke/ 
at sea, 13th Alarch, 1781, 

(Signed) Wm. Ireland,” 

t An analytical and tactical account of that celebrated and remarkable 
battle, 12tli of April, 1782, will be found in the author’s work entitled ‘ Naval 
Evolutions,’ in wliicli the maiiceuvre by which that great victory was gained 
is fully described. Boouc, 1832, 

^ The locks were made to be placed on the left side of the vent, in order, it would 
appear, not to interfere with the stationing of the men in the exercise or manual, the man 
who serves the vent being always on the right, and he who fires on the left of the gun. 
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1,1 10 wiiy for Rodney to pass to a memorable victory. 
That p:loTious dfvy settled the question of the lochs, by 
bc?ariug' down all further opposition to the introduction 
of i 11 iprovemcnte which the prejudices of the time deemed 
Tiscless and unnecessary refinements but that battle 
having likewise put an end to the maritime part of the 
war, no measures for the supply of locks to naval ord- 
nance appear to have been ta,ken till 1790, when “ brass 
locks” of a new pattern were provided, and continued 
in general use throughout the late war. These no doubt 
contributed greatly to the efficiency of our practice, to 
the accuracy and rapidity of which all French authors 
attribiTte the superiority of our gunnery in the actions 
and battles of the early part of the war, the French not 
having adopted locks till 1800. 

372. The flint-locks of the pattern of 1790 remained 
in general use till 1818, when the double-flinted lock, 
likewise adopted by the French, of the author’s invention, 
a draAving of which was given in the former editions of 
tliis work, was ordered for general use in the navy.'’ 


* Tlie ^Dukc/ commanded by Sir Charles Douglas, was always considered 
one of tlie best ordered and best regulated ships of the fleet, consisting of forty 
sail of the line (1780) ; and, although strong prejudice and attachment to old 
customs jirevcnted the general adoption of that excellent system of naval 
gunnery (locks, quill tubes, flannel cartridges, &c.) of which Sir Charles was tlie 
sole inventor, it was found to answer so well by Captain Gardner, who had so 
great a share on the 12th of April, 1782, that it afterwards became universally 
adopted in the navy.” — Admind Lord Satimarez^s Naval Involutions, p. 46. 

^ qUie adoption of a double-flinted lock of Jhe author’s invention was com- 
mtmicated to him in a letter of which the following is a copy :• — 

“ OfHce of Ordnance, Jan. 16 , 1818 . 

Sir, — Having submitted to the Board of Ordnance your letter, dated tlie 
15th instant, requesting to bo informed of the iiroceedings which have taken 
place in consequence of your letter of the 8th November last, respecting the 
cannon locks of your invention, I have the honour, in reply, to acquaint you 
that a copy of your said letter, as well as the observations which acconqvnnied 
it, has been transmitted to the Lords Commissioners of the Admiralty, and 
that, on a subsequent communication w^hich has been had with their Lordships 
on the suliject, it has been decided that the provision of locks for sea-service 
ordnance now in use should be discontinued, and those of your invention 
gradually introduced into the service. 

Witli respect to the measure of appropriating your locks to land-atn-vice 
ordnance, as suggested in your letter dated the 12tli Beptember last, 1 am to 
inibrm you the Board have not signified their orders on that subject. 

- I have the honour, &c., 

({Signed) “ W. Griffen. 

** Colonel Sir Howard Douglas, Bart.” 
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Having thus been the means of introducing improved 
cannon locks into the naval service, and strongly con- 
vinced of the very great importance of applying locks to 
all land service artillery, whether field, siege or garrison, 
the author addressed to the Master G-eneral, and Board 
of Ordnance, a i-ecommendation to that effect in the 
same paper in which he proposed the improved douhle- 
flinted locks for general adoption in the nav}^ But the 
Board of Ordnance not having, as the reader will per- 
ceive, in their letter dated January 16, 1818, come to 
any decision on that proposition, in conveying to the 
author their approval of the other, he resolved to 
endeavour to procure support in the prosecution of his 
plan hy consulting officers of greater experience and 
authority, and, in the event of their judgment coinciding 
with his, to press the subject on the reconsideration of 
the Board with all the energy in his powei’. He 
accordingly transmitted a copy of his proposition to liis 
gallant friend and associate the late Sir Alexander 
Dickson, an officer eminently qualified by his great 
experience, knowledge, and talent to pronounce autho- 
ritatively upon all matters connected with artillery ser- 
vice, and received in reply the letter printed in the 
subjoined note.“ 


“ “Valenciennes, 20t.h April, 1818. 

“ My deah Sir Howard, — Having fully considered the matter, I feel much 
pleasure, in compliance with your wish, in being able to state that your pro-^ 
posals for the more extended use of locks coincide in the most essential points 
with my own ideas on the subject. 

The use of locks with heavy ordnance, particularly in the operations of a 
siege, presents very great advantages ; for by the employment of slow-match 
only the fire is frequently retarded, and nothing can be more dangerous than 
lighted portfires in a battery. I have seen several very shocking accidents 
occasioned by the use of them, owing to the want of presence of mind of the 
gunner having the portfire lighted in his hand at the moment of a shell falling 
near him. In the sieges I have directed I have ever prevented, as much as in 
my power, the use of portfires ; but Ciudad Eodrigo was the only operation in 
which I was fully successful in this respect; and it was to the help of about 
sixteen or twenty naval gim-locks, in addition to the slo'w-match used, tliat I 
was indebted for the vigorous fire kept up in that attack. I trust in future, 
therefore, that in all siege equipments each piece of ordnance will bo supplied 
with a lock, the use of which, under every circumstance, except in heavy rain, 
would supersede the portfire, which in the very confined situation of a land 
battery, and where much powder is in circuktion, is so dang*erous. 

In the oixsration of defence, also, the same arguments, in a great degree, 
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Supported by that clistinguislied officer, the author’s 
proposition received favourable consideration, and would 
then have been parried into effect had not financial and 
other considerations rendered it inexpedient to provide 
forthwith the necessary supply of locks. Thus the 
measure remained in a state of suspension, until at leno-th 
the discovery of the percussion principle, and its appli- 
cation to fowling pieces, indicated that all flint-locks 
would ere long be superseded by percussion locks and 
Uihes. This having been effected, the author, in 
1851, reverted to his proposition of 1817— -under a still 
stronger conviction of the greater importance, or it may 
well be said, of the more pressing necessity of this 
measure in the present improved state of artillery 
science and gunnery practice, than when he first wrote 
Ibis eqiupment is so forcibly urged in Sir Alexander 
Dickson s letter with respect to field and siege artillery, 
that nothiiig need, or could be said, to add to the weio-ht 
of that testiinony, whilst much that has been stated in 
tlio course of this work on the vast importance of the 
percussion lock and tube, in firing at ships in motion 
applies strongly to the necessity of providing these 
means of procuring a more instantaneous explosion to 
all guns m coast batteries, which, though at rest them- 
selves, will have to fire at moving objects, — ships 

hold good in favour of locks : and thev arp tmlw xrah.ni.i . • . . 

and ill all night firing. ^ ™ hatteries, 

suolJt y^deS^ocksSl^e hf ’•? 

field guns in ordinary dutfes, such a^eSet^ “‘dStc^td 

in a^ll real service, when not too closely engaged The bf 4, , " 

sufiSoiently certain in these situations%hrsfvin- of nor fit. ^ i 
pd there would be far less risk wC in aotToraio w would-be great, 

in villages, or amongst houses ; for the settunr fire to 
arises from cuttog the portfire than from the” discharge 

merely iXo^o of eco^^f atSmlfoJ 
cation of manmuvre by sa4g SroublTof 
poHfires, at the same time affording the means of 

I remain, niy dear Sir Howard, &c. &c. 

« Colonel Sir Howard Douglas, Bart. ' A. DiCKSON. 

&e. 
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advancing, in continned change of distance and position, 
to that proximity wMch they must attain to attack 
batteries or fortresses with effect, — and particularly in 
firing at steam-vessels, running at full speed across the 
line of fire of a battery, instead of stopping to engage it 
in its strongest direction. In this case coast battery guns 
will be required to “ shoot flying” (Art. 383), but they 
will have little chance of hitting active steamers at con- 
siderable distances, unless, in aiming the gun, allowance 
be made for the distance the steamer moves in the time 
elapsed between the firing of the gun and the shot 
striking the object ; in fact, unless the action of the lock 
and tube be so quick as to produce the most instantaneous 
possible discharge, the chances of hitting in such 
shooting will be very remote. 

373. This important manner of igniting the charge 
was first attempted by fixing the lock to the vent- 
field out of the way of the explosion from the vent. 
For this pm-pose it was iiecessaiy to make the tube of 
a rectangular form, so that one part might receive tlie 
percussion of the cock, and the other part convey 
ignition to the charge. This construction was found, 
however, to be so sluggish as not to accomplish tlie 
great desideratum in naval gunnery, which is, that 
the firing of the charge and the actual delivery of the 
shot from the gun shall take place as quickly as* possible 
after pulling the trigger-line, in order that thei'e may 
be little time for any alteration to take place, from the 
motion of the ship, in the aim of the gun. Thus it was 
necessary to devise some means by which the hammer, 
after having struck fairly upon the head of the tube 
placed in the vent, should instantaneously slip or be 
drawn aside, so as to be out of the way of the ex23losion 
through the vent. Various modes of effecting this have 
been devised in the British and in other naval servicies, 
but the most efficient and simple implement of tin’s 
nature is that which was invented by an American 
named Hidden, and patented in 1842.“ The hammer 


^ Ordnance Memoranda. Naval Percussion 
U, S. Navy, Assistant Inspector of Ordnance.. 


Locks, by Lieut, Daliigsen, 
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was, however, modified and improved so as to be strono-Av 
mid better suited to the locks in use in this country *"hv 
Oolonel_ Dundas Inspector of Artillcr)', to whom the 
pwxce IS so much indebted for liis uiain^mnent of thit 
1839 ‘i^P^rtment, to which he wa^ appointed g 

The hammer A (fig. 35), which is of wrought iron 

ks- 36. of good Qualitv. ig 



fixed into ft block or 

joint of gun-metal 
by means of a pin 
a, and a slot is made 
in the hammer to 
admit of a back mo- 
tion. The hammer 

American Lock, improved. fuIls by its OWll gra- 

on the lanyard B C lieing pulled, wheip benig liberated 
rom the larger part of the slot in whieli it is made to 

or passes away by tlio continued 
action of the lanyard, which pulls it from its first posi- 
tion directly over tlm vent, as shown by the black lines 

flight of the hammer is 3,Ubs. 
^extremely ingenious and ad- 
of the contrivance by 
which the hammer, having performed its office, is drawn 
back from the top of the vent by the same force which 
causes it to strike the tube, is not so quick in its action 
as it might be if the motion were produced by a sprino-. 
The hanuner, as will be perceived in the figure has% 

^ through ere its face strike the 
tube at b. The motion has to be generated by the puli 
of a line, which changes its direction by passim- round 
a srnall axis; and, having, a very small' leverage at the 
beginning of the motion, it requires a strongtid con- 
tinued pull to produce a smart blow and instantlr dr-iw 

fell ?°* ""T™ “ 

bM to beat down the head of tlie tube, and if the pull is 
not strong and contained the tube is not onplodol It 
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has been found in exercise that, in nine times out of 
ten, tubes supposed, from not having exploded, to be de- 
fective, will act, on repeating the trial, vuth a stronger 
jerk, which shows the failure to have arisen from the 
captain of the gun not having pulled with sufficient 
force. It appears, therefore, that a lock constructed 
upon this principle, with respect to the slot, in which 
the hammer may be made to act by means of a spring 
instead of a pull, would be very advantageous, the 
strength of a spring fully sufficient to produce the de- 
sired effect being constant. The author is aware of the 
objection that may be made to this suggestion, that 
springs are liable to break, and of the serious conse- 
quences of such a failure in close critical action, nor is 
he prepared to show in what mode precisely the substi- 
tution of a spring for a jerk or pull given by hand may 
be effected ; but having considered it fully, he throws 
out this observation, believing that many of his readers 
will be attracted to the subject, and that their ingenuity 
will enable them to devise a lock in wliich the above 
method of giving it an immediate escape from the vortex 
of the vent, may be combined with the action of a siting. 
The construction ought to be such that, if the spring 
should fail, the hammer thus detached from the sprint 
may become subject to the direct action of the trisfo'er- 
line. 

On the rapidity of the action of the tubes the prompti- 
tude of the delivery of the shot greatly depends. Hence 
the smallest reduction of the time elapsed between the 
sti’iking of the lock and the actual exit of the shot, is of 
vast moment in naval gunnery ; and every means winch 
may contribute in the slightest degree to an approxi- 
mation towards the contemporaneous action of the lock 
and the tube, cannot be too much attended to. 

375. In the French locks (fig. 36), the hammer A 
tails over the lock, but there is no mechanical aiTange- 
ment for removing or drawing it aside ; and the fluid 
which escapes by the vent throws the hammer back 
with violence upon the support or crutch e, which has a 
leathern cushion to break the blow. The whole is of 
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French Guii-lock. 


gun-metal, witli tlie exception of tlie centre-pin, the ring- 
„ bolt d, tlirona:b 

which the Ian- 
yard passes, and 
tlie sliding-bar a. 
The last is in- 
tended to cover 
tlie bead of tbe 
tube from rain or 
the spray of the 
sea, nntil just be- 
fore tbe hammer 
can strike it : the 
cover is drawn away by the action of the dog h on the 
rack c. The total weight of the lock is 74 lbs. 

376. In the first percussion-lock which was used in 
the United States’ service, the coch struck directly over 
the vent, and being instantly thrown upwards, it was 
retained in a position clear of the blast from tlie vent. 
It struck on a percussion-patch, and there was notliing 
between the cartridge and the fulminating powder. It 
is said that powder had been ignited by the stroke when 
enveloped in seven folds of flannel, and even through 
seven cartridges inclosing the charge, in a 32-pounder 
gun. The action of this lock was instantaneous ; and if 
it had stood the work well, it would have been con- 
sidered, perhaps, the best percussion spring-lock that 
has been produced ; but it was found that the mode of 
getting the cock out of the way, by causing it to be 
thrown violently upwards, did not stand repeated firings, 
and was otherwise liable to considerable objections. In 
a subsequent contrivance the cock, instantly on striking, 
was thrown aside by the expansion of a spring acting 
horizontally, which in the act of cocking had been com- 
pressed. The author has witnessed numerous exercises 
in which the activity and efficiency of this lock wnre 
proved, and it is believed to be still in use in the navy 
of the United States. 

377. The cannon lock, lately used in the naval service 
of Holland, consists of a hammer acted upon by the pull 
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of a trigger-line. From the translation of the anther’s 
‘ Faval Gnnnery,’ by Captain Gobius of the Dutch 
Navy (now Deputy-Minister of Marine), which, by the 
addition of foot-notes and other matter, has been adapted 
to the purpose, it appears that the cannon lock now 
used in that navy (see fig. 1, plate III., Gobius’s trans- 
lation) is exactly of the same pattern as the French lock. 
A lock of a different construction has since been intro-: 
duced for trial in Holland. It is placed on one side, and 
somewhat above the vent percussion-patch, and has a 
brass tube directed obliquely to the vent, so that the 
explosion of the percussion tube is thrown obliquely into 
the vent, from which it is, however, so far distant that 
the rush of fire from the vent passes clear of the tube. 
These locks act with great quickness and force ; and the 
captain of the frigate in which the effects were exhibited 
at Portsmouth in 1850, said they very rarely missed. 

378. The Dutch lock resembles very nearly that wliich 
has been in general use for some years in the Austrian 
naval service ; but the action of the hammer is produced, 
in the Austrian lock, by a spring. The lock is placed 
on one side just clear of the vent, but in a plane inclined 
from the vertical. Thus the cock acts in that plane 
upon a tube which is placed in a hole in the bottom of 
the pan of the lock, and enters with equal obliquity into 
the vent, which is enlarged a little to the right. " The 
lock acts, as the author has repeatedly witnessed, with 
activity and certainty. 

379. In the Danish navy the action of the hammer is 
produced by hand (see fig. 31, pi. ’XLl., ^ Danvih Naval 
Gunnery,' by Captain Michelson, an instructive and im- 
portant work) ; but the mode in which the trigger-line 
is made to act permits the action to be quicker than in 
the English lock. 

380. Some very interesting experiments were made 
at Bombay in 1844 and 1845, on a proposition made 
by Major Jacob of the Bombay Artillery, to apply 
nipples and percussion-caps to land and sea' seivicc ord- 
nance in the same manner as they are applied to other 
fire-arms. 


■iUO 


naval gunneey. 
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Want of space, whicli compels the author to omi> 
abridge much other interesting matter, prevents hi'n 

attention which a 

meuts, but the delivery of the shot from the o-un foL 
lowing almost instantaneously upon the striking nf+1 ' 
lock, IS a matter of such extreme inmorta ^ 

Snaval MmSe f ® f *’'® “^"7 

TV/rlt-i T on the trials made at Bombiv nf 

Major Jacobs proposition certify so strongly the advnm 
aj^e of the nipple and the percussion-cap m resnect tn 

of the gun, with a vent only laro-e enono-L +n i 

w&f rasii “h: 

tWet, te C‘“t“ 

taming various quantities of fulminate were use? vi^ 


1.35 grains of fulminate, or 3 times 

11 ” ” i » 

2 7 :: ” i » 

t >» 8.888 ' , 


The charge of m 

ordirmiy Masket 

Cap. 


pieces were fired witbonf 
the cartridge being pricked : we should not hi.™ * 

recommend the pricking being discontim ed 
with perfectly efficient cfps, ^emnk^SZ: ti 
as a proof of the cartridge heinq home ^ but ® 

was dispensed with purposely to tesf’+]!i^ iPis process 

ca™ in, firing the ch^ge'thZgh te its'’ W ' ”* 

Mo instance of a cap flyinq occurr*^ • +f’‘- i 
was, no doubt, attributable to the superior qualitv S fl ^ 
copper used; and the fact is stated iroTdr+l ^ 
any apprehension of danger from i 
fulminate used in each cag ^ charge of 

4'rKopo«oXrbtnt“jr^ 

and that the introduction nf nn cxpernnent, 

and light orfnance (fa te LteXTl^tf^JS 
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supersede the use of matches, portfires, tubes, priming 
powder, &c., from which will result economy,^ both as 
to expense and space, while there will he gain as to 
rapidity and certainty of fire, and, at the same time, 
much of the danger attending the ordinary mode of 
firing guns by priming powder will be avoided. 

Eepoet of the Special Natal Committee oh Peecussioh Gun Caps. 

To the Superintendent of the Indian Tfavy, 

“ SiE, — Wb liave tli© liononr to report, in compliance with yonr 
orders, dated 20th Felmiary, 1845, that we assembled in committee 
Tat varions periods), and have tried the experiments referred to ns 
for report on the nipple and percussion cap, filled with 3, 4, 5, and 
6 grains of detonating composition. 

"“ 2. Onr 1st experiment was tried with a 32-ponnder 9.6 iron gnn 
of 56 cwt., charge of powder 10 lbs., fitted on a traversing carriage 
and slide, on board the Hononrable Company’s shi]d ‘ Hastings,’ 
with a steel nipple fitted in the vent and an American hammer lock. 
Three hundred rounds were then fired, one half with powder only, 
the remainder with shot, with the view of proving whether the 
nipple would be injured in quick firing in a hard contested action ; 
the firing was in quick time, and the gun became so heated as to 
render it requisite to cease firing ; the nijDple and vent w^ere not in 
the least degree injured. 

3. The 2nd experiment was with a 24-poimder brass gun- 
howitzer, fitted on a land-carriage, with the steel nij^ple fitted in 
the vent and the American hammer lock. One hundred rounds, 
with the full service charge, were then fired with round shot in 
quick time, and we found we could fire five rounds a miimte ; the 
experiment proved that though the gun became heated so as to 
render it requisite to cease firing, the nipple, on being taken out 
and examined, was fomid iminjured. 

4. The 3rd experiment was with the 32-pounder 9.6 iron gtiii 
of 56 cwt., with charges of | , i, and ^ the shot’s w'eight, and wdth 
percussion caps, filled with 3, 4, 5, and 6 grains of detonating 
composition, for the purpose of proving tinder various circuifistances 
their value in the naval service, when we found that co|>per caps, 
with 5 giuiiis of fulminating composition, fired the charge in eacli 
case when the vent was even wet from having water poured like 
the spray of the sea over it. 

5. The 4th experiment has been with percussion caps that 
have been kept on board the 'Hastings’ during the wot season, 
under the influence of damp air, for the purpose of discovering 
whether the sea air will, under ordinary circumstances, injure, 
from damp, the composition, and render the caps unserviceable. 

"6. We therefore bog, after a careful series of experiments, to 
repoi-t that we deem the invention hy Major Jacob of groat seivico, 
and beg leave to recommend tho adoption of it for all guns on the 
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iippor docks of vessels of war, for all guns fitted for boat service, 
and for field pieces that are fitted for the Indian navy.” 

381. Tlie experiments made at Bombay on Major 
Jacob’s propositions are extremely interesting’, and are 
wortby of prosecution in this country. Mo doubt many 
objections and difficulties stand in ’the way, such as in- 
terfering with the sight, reducing the diameter of the 
vent, and counter-sinking the nipple into the gun. Mo 
32-pounder gun fired in the ordinary way is found ser- 
viceable after 250 rounds have been fired from it; 
whereas it appears, by the reports of experiments with 
steel nipjjles and jjercussion-caps, that, after 300 rounds 
were fired from an iron 32-pounder gun of 66 cwt., with 
10 lbs. charges, the vent of the gun remained uninjured, 
though the nipple was counter-sunk only of an inch, 
and consequently occupied a very small portion of the 
channel of the vent. 

SECTION IV. — ON THE PRACTICE OF FIRING AT SEA. 

382. In the practice of naval gunnery it is most par- 
ticularly important that the actual delivery of the charge 
from the cylinder of the piece should follow as instanta- 
neously as possible the action of the lock ; for whilst the 
object aimed at is continually changing its relative posi- 
tion, the direction of the gun is varying so rapidly that 
if the medium which is to convey ignition to the charge 
act not very smartly, the elevation of the shot’s de- 
parture may be two or three degrees above or below 
that at which the gun was pointed when the trigger 
was pulled. The nature, quality, and care of tubes and 
priming, therefore, are considerations which may justly 
be reckoned as most particularly affecting the efficiency 
of practice ; and the most minute differences that can be 
detected, by the nicest means, in the progress of ex- 
plosion, should be allowed decisive weight in judging 
and selecting the medium to be used. For suppose a 
vessel, in action, be rolling eight degrees, performing 
each roll in about four seconds of time : when the nature 
or condition of the tube and priming is defective or bad, 
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it will very frequently happen that an interval of one 
second of time, and sometimes considerably more, will 
take place between the pnlling of the trigger-line and 
the discharge of the piece ; and in that time the eleva- 
tion of the gun would alter two degrees! With any 
uncertain or sluggish action of this nature, therefore, it 
is useless to expect much accuracy of effect, even wdth 
the best trained men, and with all other means perfect. 
(Arts. 3Y2, 373.) 

383. In every case, when there is much motion (and 
there will be a great deal more in steam-propelled, than 
in sailing ships), the shot will not he deli veiled from the 
cylinder till its direction is altered, more or less, from 
that in which the piece was pointed when the trigger 
was pulled. It is therefore not only vastly important to 
use those means that are best calculated to produce the 
most instantaneous discharge possible, but also to con- 
sider which direction, and what particular part of a 
vessel’s motions, are most favourable for firing the ord- 
nance with the greatest prospect of effect — wdiether to 
fire on the wmather or lee-roll, — and at what particular 
stage or crisis of the motion. These are very important, 
but very difficult questions, on wffiich the author would 
rather invite discussion than pronounce any positive doc- 
trine. He will, however, state his opinion, noticing at 
the same time what may be advanced against it. 

A steam-propelled vessel, wffiether with paddles or a 
screw, being agitated by rolling and pitching motions, 
and often, as in a cross sea, by both combined, accom- 
panied also by sudden and violent jerks, will, much 
more than a sailing-vessel, try the skill and tact of the 
gunner; in whom, both for shot and shell firing, is re- 
quired the greatest jDromptitude of perception, while the 
utmost intensity in the action of the lock, and vivacity 
in the action of the tube, are no less necessary. A swift 
steamer may run across a line of fire, and, in passing, 
use her broadside guns with effect, herself unharmed. 
Going at the rate of 11 or 12 knots an hour, a steamer 
from 150 to 200 feet long will run her own length in 
from 9 i to 12 seconds. The time of flight of an 8-inch 
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sliell or shot, fired at a range of 2725 yards, being 12 
seconds, a shot correctly aimed at tlie steamer’s bow 
would, by the time it reaches the point aimed at, strike 
astern of her. A steamer acting end-on is a more steady 
mai’k to fire at, but a mnch smaller target to hit, and 
therefore the gunnery should be still more accurate. 
This important subject will be resumed hereafter in the 
work on Steam Warfare. 

384. In close action, in smooth water, it is not per- 
haps material whether the ordnance be fired with or 
against the roll, provided the captains of guns judge 
correctly how much their pieces should be pointed above 
or below the pai-t intended to be hit ; but when there is 
much swell, it is by no means indifferent which of these 
motions should be preferred, nor what modifications 
should be admitted for particular cases, in any general 
maxim that maybe established on this subject; and this 
we shall now endeavour to show. The rule generally 
laid down for observance in action is to fire when the 
vessel is neai’est on an even keel— that is, upright ; and 
always to prefer a falling side. 

385. To deal with considerations respecting the roll- 
ing motions only, we shall suppose the vessel to have 
the wind on the beam ; for if hauled upon a wind, the 
motion would be compounded of rolling and pitching, 
by the vessel laying across the swell. Now a vessel 
under sail, with the wind as described, is nearest upright 
at or near the end of the roll to windward. Were it not 
for the action of the wind on the sails, she would be up- 
right when she comes to the top of a wave ; but this is 
not the case in a smart breeze, because it requires some 
degree of counteracting power from the swell, as the 
vessel sinks upon a wave, to compensate for the heel 
occasioned by the wind. In a heavy swell, however, a 
vessel will roll to windward considerably beyond the 
upright position ; but, in stating a case proper for action, 
we should not suppose the sea to he so rough as to make 
the vessel incline much to windward. Noav a vessel 
brought to that momentary pause which takes place on 
the termination of the weather-roll, just before she 
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begins to feel tlie rising influence of tbe next coming 
wave, must be in tbe bollow or trough of a sea ; and in 
such a position will have a less commanding view, and 
jjrke of her enemy, than if he were seen from the top of 
a wave. This preliminary observation may, perhaps, be 
considered sufficient to show that the maxim of filing 
when the vessel is on an even keel should not be too 
generally or absolutely enforced : and having submitted 
tliis, we may proceed to consider the imjiortant question 
that results naturally from it — whether it is most ad- 
vantageous to fire with a rising or with a falling side. 

386. A vessel engaging to leeward — that is, fighting 
her weather side, must be in the trough of a sea when 
the side engaged begins to rise; and whilst it is lising 
she must be performing a lee-roll. The disadvantage 
of firing from the hollow between two wmves having 
already been shown in the preceding article, the inex- 
pediency of firing at the beginning of the rising motion 
is also proved, for the one ensues immediately from the 
other ; and a very material objection to the practice of 
firing during any part of the rising motion comes from 
this — that the lee-slope of a wave being always more 
abrupt or steep than the weather side, the change which 
takes place in a vessel’s position in making a lee-roll, 
accelerated and increased by the action of the wind, is 
much more rapid than in rolling to windward ; and 
consequently the dkection, or elevation, of the ordnance, 
will in this case be much more quickly and considerably 
distuihed in firing with the rising than the falling motion. 
It appears, therefore, that in fighting the weather- 
side, we should prefer to fire at the pause immediately 
before the commencement of the declining motion or 
weather-roll (unless the vessel heel so considerably as to 
incur danger from the increased action of the recoil), 
because the ship being then on the top of a wave, will 
command a better view of the enemy, and the dediniiig 
motion will be operating to lessen the slope in the direo 
tion of the recoil. 

387. In fighting to windward, some of these argu- 
ments are reversed. The declining motion of the side 
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engaged is then a lee-lurch, and at the commencement 
of tliat motion the vessel must be in the trough of the 
sea. We should therefore so far modify the maxim 
already suggested as to fire at the end of tlie falling 
motion of the figlitingor lee-side, wlien the vessel comes 
to the top of a wave, so that the actual discharge may 
not take place after the pause which attends the change 
of motion. 

388. But modifications, governed hy yarious circum- 
stances, should be made in all such maxims.— If, in the 
first case (fighting the weather-side), a ship be heeling 
under the influence of a strong breeze, her guns, fired 
at the commencement of the declining motion, or at the 
pause which precedes it, will rush in with such violence, 
from the inclination of the deck being in the direction 
of the recoil, that the breechings and ring-bolts will fre- 
quently be incapable of resisting so severe a shock, par- 
ticularly when the guns are loaded with two shot ; and 
in such cases, consequently, the ordnance should not be 
fired till the declining motion be partly performed : thus 
observing in principle, the maxim to prefer firing with 
a falling side. The rule is so far modified in practice, 
that in fighting the weather guns they should be laid so 
that they should bear upon the opponent when the ship 
comes up to within 1° of the extreme of the weather- 
roll ; and, in fighting the lee guns, to lay them so that 
they shall bear when the ship has made a portion of 
about 1° of the lee-roll from its commencement. In 
both cases this insures that the roll of the ship is suffi- 
cient to bring the guns to bear at a time when the 
rapidity of the rolling motion has been reduced by the 
action of the wind ; and also that the guns are laid more 
nearly parallel to the plane of the deck^ — an important 
point which has not been sufficiently considered. When 
guns are much depressed, relatively with the plane of 
the deck, it requires very great experience and tact on 
the part of the captain of the gun to fire it accurately at 
the proper moment ; for unless he be a very tall man 
he cannot look over the gun, at the full extent of the 
trigger-line, when the breech is much elevated ; and if 
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the gun is fired at this great depression, with respect to 
the plane of the deck, he is endangered by the rapid 
and heavy recoil, and gi-eat strains are moreover occa- 
sioned to the breechings and bolts. 

Again, when the lee-guns have much elevation, with 
respect to the plane of the deck, a somewhat similar in- 
convenience is experienced, though in reverse order, by 
the captain of the gun having to bring his eye down 
almost to the level of the deck to look over the gun ; 
and when it is fixed in that position, the recoil being up 
the very great inclination of the deck, inay not be suffi- 
cient of itself to bring the gun sufficiently inboard for 
loading. 

For these reasons the modification suggested at p. 239, 
in the second edition of this work, in fighting the lee- 
guns, is made general, namely, to fire at the end instead 
of the commencement of the declining motion, althougli 
the vessel must then be nearly in the trough or hollow 
between two waves; for it very seldom happens to a 
ship, and particularly a large ship carrying her metal 
high, to be in action in so heavy a sea as not to have a 
fair view of her opponent under such circumstances. 

389. It may not be improper here to remai’k that tlie 
breechings of naval ordnance, in frigates particularly, 
are in general considered too weak and as tliose on 
the gun-deck are soon damaged by being continually 
wet, it is very essential always to have spare breechings 
ready fitted, and to exercise the people frequently to 
shift them quickly. Carronades should always bo fitted 
for action with second breechings. (See Art. 121.) In 
the “ Shannon ” the preventer-breechings were reaved 
through holes in the timbers, and toggled on the out- 
side ; and to relieve the ring-bolts and breechings, 
chocks of timber were placed underneath the hincier 
part of the slides, when fighting the weather-side, so as 
to lift them nearly to a horizontal plane when the vessel 


^ This having been recently represented, it is now estahlisliecl that all 8-incli 
guns and carronades shall have 9-inch rope for breechings, and all .'12-poiiiider 
guns and carronades 8-inch breechings. Tho breeching-loops have all been 
enlarged accordingly. ■ 
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was liooling 7° or 8°. Carronacies tlius fitted, nm in 
with loss violence, and ai'o more easily run ont; and 
with this sjiecios of ordnance, such precautions should 
invariahly be adopted. If a gim break loose, it may be 
rendered serviceable again in a few minntes ; hut should 
a carronacle break its biocching, or draw a ring-bolt, it 
is very apt to turn over, or split its slide to pieces. In 
firing carronades with two shot, these precautions are 
absolutely indispensable; for although this species of 
ordnance is not calculated to discharge two projectiles, 
in common, and double shotting is forbidden, yet on very 
special occasions, when within a few yards of an enemy, 
double charges may be used with great effect, cither 
eomjiosed of round and grape or case shot, or of two 
round shot, according to the circumstances of the action. 
Thus, in fighting to leeward of an enemy, the inclination 
of his ship will expose its deck so much to the effects of 
grape or case shot, that the double charge shoidd con- 
sist of one or the other. In fighting to windward, on 
the contrary, tlie weather-side of an enemy heeling off, 
will be so much exposed below the ordinary water-line 
as to invite the use of two round shot, whilst the de- 
clination of her deck covers or defilades her people fx'om 
grape or case. Thus modifications in any maxims, as 
to the most favourable moment for firing, should also 
be governed by the motion and position of the enemy’s 
vessel. 

390. It appears to follow, from what has been 
advanced, that balls intended to take effect upon the 
hull of an enemy, should rather be discharged with a 
falling than with a rising side ; but that such pieces as 
may be appointed specially to act against the masts and 
rigging, should, on the contrary, be fired with the rising 
motion, the aim being taken low, 

391. In close critical action, the great object should 
undoubtedly be to hit iibe enemy’s hull. For this pur- 
pose, it is better that the pointing of the guns shoidd 
rather be calculated to take effect low, on the body, than 
to aim high, and missing the body, to hit the rigging. 
This is particularly desirable in actions between car- 




Pabt IV. PRACTICE OF PIRINa AT SEA. 417 

ronade-armed vessels, or ships armed with shell-guns, 
because the magnitudes of their shot are so great in 
proportion to the scantling of the ships, that few body 
blows are required to drive the crews of the vessels 
struck to their pumps. One or two large shot, more- 
over, taking effect below the water-line, and perhaps 
perforating both sides of a small vessel, will, in general, 
either force her to surrender or send her to the bottom, 
though she may not have sustained any other material 
damage or any loss of men. Such an injury is much 
more likely to be occasioned by firing with a falling 
than with a rising side. On the other hand, a ball 
taking effect high, can only injure the rigging or a 
mast, and, if the latter, not with much effect ; for a 
mast, wounded aloft, will be more likely to stand, than 
if the like wound were inflicted by a shot which had 
previously perforated the ship’s side at the upper deck. 
It is a great waste of means, therefore, to apply round- 
shot of large calibre, or shells, to the remote chances of 
destroying rigging, which, branching out from one 
trunk or stem, may be more effectually felled by a blow 
otherwise destructive at the same time. The intention 
of horizontal firing .should, indeed, never be lost sight 
of. When vessels are once fairly engaged in close 
action, which can only terminate in defeat or victory, 
the main object should be to sweep the opponent’s deck 
as effectually as possible. Before the contending ships 
are in such proximity, is the proper time to try what 
skill and precision can effect upon the enemy’s masts 
and rigging ; *and vessels fitted with long guns, and 
manned with expert gunners, will always do well to 
make previous trials of their arms and qualities ; then, 
with good, circumspect management, close action will 
not fail to begin with advantage ; and the author, from 
his knowledge of the effects of cannon shot, considers 
himself justified in concluding that a vessel, equipped in 
a proper manner, and possessing gunners trained in the 
way he proposes, cannot fail in tearing to pieces, in ten 
minutes, any opponent who, not possessing superior 
advantages in skill or force, is unable to prevent it. 

2 E 
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392. Some of tlie actions between Britisli and Ame- 
rican sloops afford some very instructive illustrations on 
tins important question. In tlie action betvreen tbe 
“ Hornet” and the “ Peacock,” the decisive importance 
of a few body wounds was unhappily too strongly dis- 
played. The American ship was a good deal injured 
in her rigging, though comparatively little damaged in 
the hull ; but the British sloop was forced to surrender 
entirely in consequence of having been hulled so low, 
that the shot-holes could not be got at ; and she sank a 
few minutes after, having been obliged to yield to this 
fatal circumstance only ! ‘ 

Tlie “ Avon” was brought to the painful necessity of 
stinking to the ‘‘-Wasp,” from being reduced to a sink- 
ing state by body wounds; and went down immedi- 
ately after the last of her brave crew were removed. 
In this affair the American first crippled the “Avon’s” 
rigging, with dismantling shot from long guns, and 
then aimed at her hull with fatal success. The “ Wasp” 
does not appear to have been materially injured ; for 
she escaped from a vessel (the “ Castilian”), in a short 
chase that took place, before she was recalled by the 
“ Avon’s” signal of distress. 

In these two actions it is clear that the fire of the 
British vessels was thrown too high, and that the ord- 
nance of their opponents were expressly and carefully 
aimed at, and to6k effect chiefly in, the hull. The 
inferior effect of our fire may partly have arisen from 
such errors in carronade practice as have already been 
noticed ; but it may be suspected to hav^ arisen, chiefly, 
from not having chosen the most advantageous moment 
for firing ; and this we shall be better able to show, 
by reviewing the action between the “ Frolic” and the 
“ Wasp.” 

393. This affair will be found to support very 
strongly what has been said against the measure of 
firing with the rising motion. The contending vessels 
were pretty nearly matched in armament; but the 
“ Frohc” went into action under the serious disadvan- 
tage of having her mainyard sprung, and useless. The 
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“ Wasp” having the wind, came down and engaged the 
“Frolic” to windward, on the port side, and conse- 
quently fought her lee side against the weather side of 
the British sloop. The American was considerably 
injured in her rigging early in the action, and also 
received a few shot in the hull ; but muclr more serious 
damage and severe loss were sustained by the “ Frolic.” 
This difference of effect may fairly be ascribed, in a 
great degree, to the crippled state in which our sloop 
commenced the action ; but we cannot hesitate to allow-, 
that it may also have arisen from the circumstance of 
“ her motion being much more rapid and violent than 
that of the ‘ Wasp,’ ” as has been remarked by a very 
intelligent writer.® But the “ rapid xhotion” which so 
much disturbed the direction of her fire, appears to 
have been occasioned by the quick dips of lee-lurches ; 
for she fired with a rising side, and, as there was a 
heavy swell, this motion must have veiy rapidly dis- 
turbed the pointing of her ordnance, whatever was her 
trim. That the Americans did not fire with the rising 
motion, we know from the parties themselves ; that 
they could not fire in the hollow of the sea, in such a 
swell, is evident ; and that they did not fire in the lee- 
lurch is clear from the admitted fact, that the ship 
rolled her carronade muzzles to the water’s edge : we 
may therefore infer, with certainty, that she fired, in 
general, from the top of the sea towards the termination 
of the falling motion. That the British sloop fired with 
the rising motion is also certain — ^it is so stated in 
accounts which, however exaggerated in regard to 
strength and comparative loss, are unhappily time in 
the main feature ; and the explanation of this affair_, 
from authority, so far as it relates to rapidity of motion, 
states a cause of error which every seaman knows must 
be greater in a lee-lurch than in a weather-roll. 

If there be any truth or accuracy in these remarks, 
this case illustrates, very forcibly, what has been offered 
upon the important question — whether it is most 


» James’s ‘ ilaval Occurrences,’ p, 146. 
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advantageous to fire witli a rising, or with a falling 
side ; and, together with the losses of the “ Avon” and 
“ Peacock,” show, that this reasoning applies particu- 
larly to cases of fight between small vessels. 

A close review of these operations shows clearly, that 
the Americans prefer to fire with the falling motion ; 
and from what has been said above (Arts. 389, 390) 
we may fairly conclude that this circumstance had con- 
siderable influence in producing the results which we 
have been considering. 

394. When it is expedient to aim partially at the 
rigging, one or more gmus, conveniently placed, and 
fitted expressly for such purposes, should be named for 
this service specially, and loaded accordingly. The 
main-deck guns cannot be elevated sufEciently to effect 
this, when the enemy’s ship is close ; and, since case or 
grape-shot from carronades scatter so much as to be 
very inefficient, ships should always be provided with 
at least one piece of ordnance on each side of the quar- 
ter-deck and forecastle, fitted for this important pur- 
pose. Brass field-howitzers, mounted on carriages made 
to allow of great elevation, are now provided ; and they 
are also fitted for boat-service, as well as to be used for 
field-service. Dismantling guns should be capable of 
being elevated to 30° at least; so that the enemy’s 
main-top may be under the command of a powerful 
fire of case-shot at close quarters.* Gruns thus mounted 
may be fired, en barbette, over the barricades or gang- 
ways, and easily brought to bear upon an enemy along- 
side, or laying across either stern or bow. In the 
position of the “ Cleopatra,” when she suffered so much 
from the “ Milan,” and of the “ Phoebe” when she was 
so annoyed by the “ Didon,” before Captain Baker gal- 
lantly captured this last, the quarter-deck 9-pounders of 


® II y a aiissi le tir a dimMer ; mais ce tir, fort incertaiii, qni fait perclre 
presqiiG tons les boulets et qui est tme des plus graves errours de uos dernieres 
giierres, est aiijourd’hui presqne completemcut aliandonu^. 11 m doit C^tre 
employe quo sur Tordre expr^s du commandant du vaisseau. Ce tir consiste 
a viser de maniere a frapper an tr^lingagc, principalement celiii du mat de 
misaine .” — Instruciim sur h Gmonnaye a 
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those ships might have borne -with ease upon the 
enemy’s tops, when no other guns hut the stern-chasers 
could be used. 

As, in such positions as these, all broadside gmas 
become useless, ships’ crews should be exercised to form 
themselves, rapidly, upon the deck, boats, and booms, 
when called for small-arm duties. If, quickly ranging 
themselves thus, they be instantly supplied with arms, 
the enemy may soon be driven from their tops ; and 
subduing the fire from- thence is a favourable prelimi- 
nary to the assault by boarding. 

395. The best method of opposing the enemy’s top- 
men is to have a few expert marksmen similarly posted ; 
and for this service the quickly loaded rifle-muskets, 
with eylindro-conical shot (Appendix A), will be highly 
advantageous ; but, at close quarters, ordinary ease shot, 
or large charges of musket balls, may be used with 
great effect from the elevating guns ; and for this 
purpose some rounds of this nature of charge should 
always be kept ready for any piece that may have the 
best opportunity of using them with effect. 

396. Dismantling rigging, and carrying away spars, 
are more likely to Be effected when it blows fresh than 
in light airs. Carrying away a stay, or a few shimuds, 
or wounding a mast or spar, in a strong- breeze, may 
occasion a serious crash, which in a light wind would 
not ensue. With respect to sails, in moderate breezes 
the perforations of shot leave only small holes ; but in 
strong winds a sail frequently splits upwards, as far as 
the reef-bands at least, as soon as it is perforated. 

397. Whether pursuing or pursued, the only chance 
of stopping an enemy is by bringing down some of his 
rigging ; it is therefore most important to consider the 
best mode of effecting this. The random aim of a 
whole broadside battery will be much less likely to 
accomplish it than the cool and careful use of one well- 
seiwed gun. Hauling-up, or bearing away, to rake a 
flying, or a pursuing enemy, always produces a very 
random volley ; for as the change of course must occa- 
sion much loss of distance, it is necessary to perform it 
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SO quickly that tlie eflfect is seldom good, the distance, 
or tange, altering very mncli hefore the vessel conies to 
a position proper for opening lier broadside fire. This 
alteration of position brings with it a great and un- 
known alteration in the ship’s inclination ; consecjnently 
a considerable change in the elevation at which the 
ordnance may have been laid, and which there is not 
time to correct. It is almost incredible, indeed, how 
little effect is produced by this sort of raking fire ; and 
the observation requires therefore to be supported by 
facts. In a cei-tain action, a 74-gun ship bore up across 
the stern of an 84, to rake her, at a cable’s length dis- 
tance, in moderate weather and smooth water. The 74 
had been upon a wind, and not having, perhaps, allowed 
for the alteration of elevation that would take place after 
bearing up, not one shot took effect ! A proof of what 
may be effected against ^ 15 , personnel of a ship by yawing, 
and giving a close raking fire of well-directed grape, was 
gallantly shown by the “ Inconstant,” commanded by 
the late Admiral (then Captain) Freemantle, who, 
keeping in the wake of a line-of-battle ship, gave a 
raking fire of grape with tremendous effect upon her 
people, who were very much exposed in striving to 
clear the wreck of her topmasts, which had been carried 
away by an overpress of sail. 

398. The attack of the American squadron under 
Commodore Eogers, on the “ Belvidera,” Captain Byi’on, 
furnishes a strong proof of the inefficacy of volleys of 
raking fire with round shot. Captain Byron, seeing 
the squadron bearing dowm upon him in a suspicious 
manner, and having reason to expect that war had been 
declared,_ very prudently kept away also : he gradually 
made sail, and a chase ensued, during which the “ Pre- 
sident,” outsailing her consorts, came up with the Bri- 
tish frigate. 

The “President” commenced the attack by firing a 
heavy bow-gun, by which nine men in the “ Belvidera ” 
were killed or wounded; and by continuing to fire from 
single guns, deliberately aimed, without altering the 
ship’s course, she did much further damage to the chase. 
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Butwlien, gaming further on the British frigate, the 
“ President ” yawed and gave her broadside volley 
(which was several times repeated), she did the “ Belvi- 
dera” no further damage beyond cutting a brace or two, 
and wounding a few spars ! Our frigate answered 
these attacks deliberately, with her stem and quarter 
guns, with such effect that the “ President” (having had 
a gun burst) suffered more than her expected victim; 
and the steady and determined manner in which Cap- 
tain Byron conducted both his defence and his retreat, 
reflects on him immortal honour, and on his crew a full 
share of credit. These facts serve to show how much 
more may he executed by cool, deliberate aim, with 
single guns, in the hands of well-trained gunners, than 
by repeated random volleys of whole broadside bat- 
teries ! Shells, having time-fuzes, and spherical case- 
shot, may be used with great advantage for dismantling 
purposes, at very considerable distances, in chasing any 
vessel ; and the moral effect produced by the bursting 
of a shell is so scaring to a non-combatant vessel, a 
merchant-ship, pirate, or slaver, that it will rarely fail 
in bringing-#(? such a chase. 

In the chase of the “ President,” and the action which 
ensued between her and the “ Endymion,” some of the 
best gun-practice ever effected by British seamen was 
displayed. This operation also affords matter for re- 
mark as to the effect of dismantling fire in chasing. — 
The “ Endymion’s” sails were completely torn to pieces, 
and her spars and rigging much cut, by the American 
dismantling-shot. One of these shot cut away twelve 
of fourteen cloths of the “Endymion’s” foresail, and 
stri]3ped it almost entirely from the yard.® 

399. So great a proportion of an enemy’s side is 
opened by the large ports of a carronade battery (4 feet 


“ The American dismantling-shot which tore the “ Endymion’s sails, was 
composed of four or five iron bars, each about two feet long, fastened by ring- 
heads to a strong ring. These dismantling-shot were likewise used in other 
act|pns (as between the ‘‘Java” and “Constitution”), but with little or no 
effect. The flight is so irregular that they cannot be depended on ; and there- 
fore round shot, which may fell a mast, are greatly X)referabl0. 
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in width and more in height), that grape, or case-shot, 
seldom tail to commit great execution from entering 
tirose large ports, as well as from cutting the rigginc?. 
Case-shot for 32-pounders, being composed only of 8 oz' 
balls, have not power to do much mischief against the 
matenel of an enemy, and should therefore only be used 
in good opportunities, specially against the 
but grape-shot may be used in certain proportions frorn 
heavy guns, in any close action, because they are capable 
of committing infinite ravages against both. Three- 
pound iion balls, of wliich thei'e are nine in 32-pounder 
giape, will penetrate the enemy’s bairicade defences on 
the upper deck, a,nd though they cannot penetrate a 
mast, or by any direct wound bring it down, yet they 
can _ break chain-plates, cut shrouds or stays, however 
thick, and from the number of such chances, wull be 
very hkely, in a^ strong breeze, to dismast the enemy. 
Jdut It appears, from a close analysis of the reports of 
the damages snshained by H.M.S. “Shannon” and the 
United States frigate “ Chesapeake” in action with each 
other (Art. 254 y that veiy few grape-shot passed through 
the side of either ship below the barricades of the quar- 
ter-deck and forecastle ; whereas there were no less than 
80 penetrations of grape-shot into the “Chesapeake” 
through the bulwarks of the forecastle and quarter- 
decks, which niust have produced very fatal effects upon 
the people stationed there. Nor can the small penetra- 

a/n t^ieAnore solid parts of the 

Chesapeake --only from 3 to 6 inches-be easily ac- 
counted for. It may therefore be surmised tliat the 
upper-deck giins of the “Shannon,” chiefly carronades, 

wereoverloaded by putting grape-shot ovi the round 

shot, which, with a charge of only 2 lbs. 10 oz., may 
have caused the trifling penetration. Howevei- this 
ay be, the facts recorded in these instructive reports 

SToSbnf " double- Jding 

shoJw olVfLr be preferred to doiible^- 

sliottinj, all the mam and lower deck guns of a sbin in 

close action, also whether the practice of loading iltbr- 

nate guns with round^sliot an^ grape should fiot be 
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discontinued, and all sucli guns loaded witli two round 
sliots. 

400. The firing of Shrapnel shells, like that of other 
shells with time fuzes, may be used with great advantage 
from ships against troops on shore (Art. 257), or against 
vessels crowded with men on their upper decks, at dis- 
tances far beyond the effective ranges of grape or case- 
shot, and in general, wherever personnel of any sliip 
or battery may be seen, and reached. But the service 
charges for spherical case-sbot being necessarily smaller 
than for other shells, on account of their inability, being 
thinner, to stand large charges (for which reason those 
for heavy guns have recently been considerably re- 
duced), the penetrating power, whether of the bullets 
or the splinters of the shells, is so inconsiderable that 
this description of projectile is not calculated to produce 
any effect on the more solid parts of a ship. If the fuze 
be too long, the shell of the spherical case would most 
likely break on striking ; and, should it explode in a 
ship, would be far less destructive, from the smallness of 
the bursting charge, than the common shell ; for these 
reasons, spherical case-shot is of little use in na val ac- 
tions, and is supplied chiefly for boat-service and the 
ship’s field-guns. 

401. Shrapnel shells, to be effective, require to be 
fired from guns as direct as possible at the body against 
which they are used ; that is, with full service charges, 
and the least elevation which the case may admit ; hut 
this projectile cannot be employed with any useful effect 
from howitzers at very great elevations, or from mor- 
tars ; for the bullets, released from a shell which bursts 
at a considerable altitude in the declining portion of a 
very elevated trajectory, will strike the plane below with 
very little horizontal force, and fall to the ground with 
very limited vertical velocity, approaching, more or less, 
to the “ terminal velocity” due to bullets of that size 
and density. The circumstances are similar to tliose in 
M. Carnot’s project of vertical fire with musket bullets, 
the effects of which that celebrated engineer very much 
over estimated (see Art. 78, Note) in his system of 
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defence, by disregarding tlie effects of tbe resistance of 
the air. 

402. Tbe fii'st employment of shells fired direct from 
long guns at bodies of troops at considei’able distances, 
was at tbe memorable defence of Uibraltar in 1781. — ■ 
'Drinkwater’s ‘ Siege of Gibralta,r,’ 4tb ed. p. 107. 

In filing from batteries placed bigb on tbe rock, from 
wbicb tbe whole interior of the besiegers’ trenches and 
batteries conld be seen, round shot fired from heavy 
guns wonld evidently have been a wasteffd and ineffec- 
tual practice against the workmen and troops thus ex- 
posed to the direct, though depressed, fire of the fortress. 
The distance being too great for grape or case-shot, 
honitzer shells were tried ; but shells fired directly from 
howitzers had neither accuracy nor force sufficient to 
take full advantage of the command which the batteries 
possessed over the works on tlie isthmus below. The 
charges being small, the projectile velocity of the shells, 
at the moment of bursting, was not sullicient to impel 
the fragments forward with the force reipiired to jiro- 
duce the desired effect, whilst the great bursting charges 
which the shells contained occasioned very great disper- 
sions of their splinters. Gruns were therefore substituted 
for howitzers, and 5^-ineh shells fired from long 24- 
ponnders, with as large charges as the shells could resist. 
The effects were prodigious — the fragments of the shells 
were driven forward with far greater force — the disper- 
sion was less, on account of the great preponderance of 
the projectile velocity — and the effects upon the troops 
and working parties in the enemy’s trenches and bat- 
teries were extremely destructive. 

This remarkable instance of the efficacy of direct 
shell-firing attracted the notice of all artillerists. The 
conditions of this description of practice are materially 
different, as has been already explained (Art. 203), 
from that of shells whose effects depend wholly upon 
their explosive force ; but the few fragments into which 
common shells are broken — usually 16 or 10 — forming 
what may be termed a charge of langrago, consisting 
of a few irregular lumps of iron— are neither suited in 
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form, nor capable in nnmber, of producing any very 
extensive effects upon large bodies of troops. The late 
Major-General Shrapnel had the ability and sagacity to 
perceive that, under such circumstances, the effects of 
direct shell-firing might be prodigiously increased by 
filling the shells with musket or carbine bullets, enlarg- 
ing the charges in proportion, and reducing the bursting 
charge to a quantity just sufficient to break the shell 
with as little scattering effect as possible upon the bul- 
lets; and to that able and distinguished officer, there- 
fore, is due the credit of the invention which has ren- 
dered his name so justly celebrated. 

403. Numerous reports having been recently received, 
from all out-stations where practice is carried on with 
spherical case-shot from heavy guns, to the effect that 
the shells, in nearly all cases, burst in the guns when 
fired with the service charges, and this having been 
attributed to defects in the fuzes, a series of experiments 
were made in 1850 to ascertain the real cause of this 
premature explosion. 

The experiments were made from an 8-ineh shell-gun, 
a 32-pounder gun, and a 24-pounder gun, with the full 
service charges of 10 lbs. for the two former and 8 lbs. 
for the latter. The result was, that the shells were in- 
variably destroyed within the guns. The same results 
took place when the shells were filled in the ordinary 
way with musket balls and bursting powder, liut without 
fuzes, the fuze-holes being plugged. The charges were 
then reduced to 8 lbs. for the 8-inch gun and 32-pounder, 
and to 6 lbs. for the 24-pounder, when a large propor- 
tion of the shells fired burst in the guns as before. The 
charges were then further reduced to 6 lbs. and 5 lbs. 
with fuzes fixed, when it was found that the shells re- 
sisted the concussion of discharge and burst at the 
proper time ; also, that the penetrations of the bullets 
were efficient at the ranges tried, viz., 950 yards from 
the 32-pounder and 24-pounder guns, and 1100 yards 
from the 8-inch shell-gun ; and these charges have been 
established accordingly for spherical ease-sliot from all 
ordnance of those natures and descriptions. . 
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Tlie failxires proved that the inetal of the shell, in 
spherical case-shot, is too thin to withstand the necessary 
cliai’ges, not that these were too great for the pinpose; 
for it is essential to the efficacy of spherical case that 
the shell should he moving with great horizontal velo- 
city at the moment of bursting ; it may thei-efore be 
doubted Avhether the evil shown in those experiments 
might not be better remedied by increasing the thick- 
ness of the shell, maintaining the original service 
charges, than by depriiing this important and useful 
projectile of so much of its power. 

In an extensive course of experiments canied on in 
1852 with Shrapnel shells, it was ascertained that the 
frequent failures of the practice by the ])remature burst- 
ing of the shells, are not occasioned by the conciiKSsion of 
discharge, but that the ignition of the bursting charge 
also arises from the friction of the balls on one another 
and against the interior surface of the shell, the i)owder 
being mixed with the bullets. In order to avoid this 
evil, it was proposed by Captain Siemen, of the Ilano- 
A-'crian Aitillcry, to cement the balls iji one mass by 
pouring among them liquid sulphur or plaster of Paris, 
a cylindrical space being left near the fuze for the burst- 
ing powder ; and the method appeal's to have ansivered 
the purpose well. But, in 1852, Captain Boxer pro- 
posed that the balls in the shell should be completely 
separated from the bursting powder by means of a 
wrought-iron plate, or diaphragm, in the shell. This 
construction was found to succeed admirably *, for, in 
an experimentfil trial at Shoebury Ness, li9 8-inch 
shells and 79 24-pounder shells were fired, with 5ti-ineh 
fuzes and with the service charge of powder, without a 
single premature explosion ; and, in a trial at Sboehury 
Ness, with shells which had been long in store at Wool- 
wich (the balls being taken out, the shells cleaned and 
refilled with balls), of 656 shells projected, only 37 burst 
prematurely. 

It results from this important disco ver}^ and the re- 
sults of the experiments made w'ith the Boxer iuzes, 
that the reduction of charges recommended by the com- 


Pakt IV. 


BAPIDITY OP PIKE. 


429 


mittee of 1850, and then adopted, should be forthwith 
abandoned, in order to restore to Shrapnel shells the 
power of which, by that reduction, they wei'e deprived ; 
and thus enable field artilleiy, if properly used, to main- 
tain the relative superiority of that arm to the improved 
muskets now so generally adopted in European armies. 
This will not, however, be by Shrapnel shells fired from 
6-pounders ; these have neitlaer capacity nor power for 
an efficient use of that destructive projectile ; but 9 or 
12-pounder guns, making good use of Shrapnel shells, 
will fully maintain their superiority over any muskets. 

404. Range tables, with spherical case-shot from 
guns, not having been formed for the naval service, the 
author inserts a table, XXIV., Appendix D, abstracted 
from practice made on board the “ Excellent,” of the 
ranges with 7.9-inch, 6.76-inch, and 6.177-inch spherical 
case-shells fired from 8-inch (68-pomider) 42 and 32- 
pounder carronades, and with 6^-inch spherical shells 
fired from a 24-pounder field howitzer, and the 5 J-inch 
new gun for boats. Tables XXY. and XXVI., Appen- 
dix D, are compiled from Lieut.-Colonel Burns’ practice- 
cards, published by authority, which contain the most 
exact and recent directions for conducting this and all 
other land-service practice. 

406. In close action, rapidity of fire is of the most 
decisive importance, provided accuracy be not sacrificed 
to it ; for, in proportion as we increase the quantity of 
fire with equal precision, we in fact increase our force. 
In close battle, when it is scarcely possible to miss, the 
vessel that can soonest reload her ordnance, and give 
her second broadside, supposing both ships to have 
opened their fire nearly at the same time, must have a 
prodigious advantage over her opponent. The power 
of doing this with efficacy, as well as rapidity, can only 
be acquired by the constant practice of every minute 
detail relating to the manual exercise and to the point- 
ing of the ordnance. 

406. Quick firing depends greatly upon the manual 
strength of the gun’s crew to perform the . necessary 
operations, and particularly that, of running the gun 
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out in the least possible time. But it appears that, in 
some classes of ships, the number of tackle-men afforded 
by tlie total strength of the ship’s company, has not 
been increased commensurately with the great weight 
of ordnance introduced into the naval service. There is 
no great difference between the number of men forming 
a ship’s crew in our service and the number forming a 
crew in the French navy on the peace establishment ; 
but, on the war establislmaent, a E’rench crew is superior 
in number to an English crew; and the sea-going ships, 
the squadrons of evolution, &c., of the French, are, with 
respect to the number of men, bn the war establishment. 
There is no difficulty in running guns out, however 
heavy they may be, in a ship which is perfectly or 
nearly uj)right, with the regulated gun-crews, aided by 
the improved mechanical contrivances which have been 
adopted for this purpose. But those means do not alto- 
gether suffice in all the varieties and contingencies of 
service. In fighting on the weather side, in a strong 
breeze, even with full complements of guns’ -crows, great 
difficulty is experienced, and much time lost, in rimuing 
the gun up the inclined plane which the deck then 
forms ; and, if this be so under ordinary circumstances, 
how much greater must be the difficulty and loss of time 
in battle, when casualties happen, from men being killed 
or disabled, or when firemen, sail-trimmers, boarders, &c., 
are called away ! The deficiency of men is very much 
felt in heavy-armed frigates and in other vessels ; and 
it has accordingly been found necessary to increase the 
power of the gun-tackles by a double block at the tail 
as well as at the head ; but this is attended with a pro- 
portional loss of time in running the gun up; and, 
though the time thus lost may be little, yet so great is 
the importance of quick firing, that every effort possible 
should be made to expedite the operations of loading 
and running up the gun. The French have only a 
single block at the tail of the tackle (see Art. 411). 

407. The great attention paid to every expedient that 
can contribute in the slightest degree to quick firing is 
very apparent in all recent French publications on naval 
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gtniiiery, and^in the regulations for the manual exercise 
of their naval artillery (see Art. 424, et seq ^ . “ In all 

artillery battles,” writes De la Graviere, vol. ii. p, 236, 
“nothing can dispense, or he allowed to interfere, with 
the attainment of the utmost precision and rapidity of 
fire and this maxim is enforced with the greatest 
weight in the Avertissement (p. 8) to the 
des Bo'mhes h feu m usage dmis la Marine' 

408. In the first edition of this work the author re- 
commended that, in reloading guns on any occasion in 
which rapidity of firing is of the utmost importance, the 
cartridge, shot, and wad should he set home at one 
operation.* It does not appear that there is any other 
objection to this practice than that which arises from 
the hall being apt to roll on the tie of the cartridge and 
thus become jammed in the gun. Such an accident, 
however, may easily he prevented by Cutting the tie 
short off, or by fastening it round the body of the car- 
tridge. (For the French method see p. 459.) The re- 
duction in the time of loading by such means may 
appear trifling, but, in close action, the issue of a battle 
dejrends so much upon the rapidity with which the first 
few rounds are fired, that it is justifiable and even 
necessary to resort to any expedient, the effect of which 
cannot be detrimental, while its success may ensure 
victory. 

409. Soon after the French translation of the first 
edition of this work appeared, experiments were made 
in France to ascertain whether la charge simultame, as 
it was called, could be adopted with perfect safety, and 
with the advantage, which the author of this work pro- 
posed, of loading and consequently firing with greater 
rapidity than in the usual way. In a subsequent pub- 
lication (1845), M. Charpentier, the translator of the 
‘Naval Gunnery,’ gives the results of the extensive 
trials of that method, made in the French fleet under 


“ This method of loading a^ipears to have heea practised on one or two 
occasions during the late war. 
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tlic directions of Admiral Lalande, in 1840, extracts of 
wind i are given in the silly oined note." 

410. Idle French, like ns, have had much experience 
of the inconveniences and difficulties in loading cham- 
hcred guns, and have found it necessary to make a 
material alteration in the dimensions of the chambers 
before they could succeed in executing la charge simul- 
tanee with the canon-ohusier of 80 FTo. 1, of 1842, 
which is their principal shell-gun. 

When tlie canons-ohusiers were first introduced, each 
was furnished with two rammers, having heads of 
difierent diameters, one to set home the cartridge into 
the chamber, the other with a hollow in the rammer- 
head to cover the fuze in pushing home the shell, a wad 
having previously, by a distinct operation, been put 
over the cartridge ; and, to avoid the necessity of using 
the worm after every two or three rounds, a sinall worm 
was lodged in the end of the sponge, imbedded in the 
wool, by which means the sponging and worming might 
be performed by the same operation after every dis- 
charge. Next, to obviate the necessity of putting a 
wad over the cartridge, in order to keep it in its place 
before the shot was put in, trials were made of wooden 


“ Oil a essay e de faire usage de gargousses allong^es ; efc apres avoir con- 
stat6 que la diniiuiition de leur diametre n’exer<j‘ait auciinc influence defavorable 
snr les porfc^cs, on a poiirsuivi les essais, afin de s'assurer qu’elles so pretaient 
egalemcnt bicn a Texecution de la charge siniiiltanee. 

On a tire 40 coups avec le canon-obiisier de30, en pratiquant les dilTercnts 
genres do tlr qui pen vent ^tro executes dans un combat ; la gargoiisse s’est 
constamment rendue au fond de la chainbre, sans qu’il ait 6t6 ndcessaire de 
re fouler. 

“ En experimentant ayec un canon“Obusier de 22 centimetres, No. 1, modele 
1842 (A.rt. 220), on a egalement tire 40 coups, dont les vingt premiers a la 
charge de 3 k. 50 (6 lbs. 12 oz.), sans e'prouver aucime diiliculte ; pour les 
vingfc aiitres coups, les gargousses ^taieut de la contenance de 2 kilogrammes 
(4 lbs. 6| oz,). 

“ Dans cette s4rie, la charge s’est arretee des ie second coup, an raccorde- 
ment de I’ame avec la chambre, et cette circonstance ay ant ete attribuee a ce 
que la gargousse etait encore trop courto, on y a rem4die en formant uu tampon 
avec Texcedant de la ligature, au lieu de rabattre cot cxcddant, ainsi que ceia 
se pratique. Get expedient a r^ussi. 

Eulin, la charge simiiltan^e s’est parfaitemont bien executec avec le 
canou-obusier de 0 m. 22, No. 2.”— (Art. 220.)— (Hee p. 78, irivetion on la 
Charge simuUmiee des Bouches afeu^ in the Essai of M. Charpentier.) 
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wads, and hollow toinpions made of tin of different 
lengths, which were attached to the reduced cartridges, 
to Sll the space in the chamber that would otherwise ]>e 
left void. But neither of these expedients having- been 
found to answer, the wads were suppressed, and the 
cartridges elongated® sufficiently to occupy the whole 
length of the chamber, as explained iix the Note on 
Art. 217. See also Oharpentier, ‘ Essai sur le Materiel 
de VArtillerie,' p. 79, and the ‘Aide Memoir e NavaleJ'" 
By this contrivance, simultaneous loading has succeeded 
perfectly with canons-obusiers without the aid of the 
small-headed rammer (see Oharpentier, p. 346 ; also, 
in the present work. Art. 428, p. 454 (Aoad), and Art. 
43 2) . Cartridges of this formation were likewise adopted 
for carronades, and all other chambered ordnance, with 
this difference only, that, as the chambers of carronades 
are hemispherical at bottom, so their cartridges termi- 
nate in that form. 

411. The method of simultaneous loading proposed 
by the author (see the first edition. Art. 192), and 
adopted in the French navy in 1840, having lately 
attracted the notice of naval officers in this country, 
orders were issued in 1861 to make trials of that sys- 
tem on board H. M. S. “ Excellent,” and to report the 
results. 

Much prejudice existed at first against this mode of 
loading, and many evils were anticipated. With 8 -inch 
chambered guns it was found necessary to resort to some 


La forme cles gargousses ordinaires ne permettait pas la charge sinnil- 
tanee pour ies pieces chambrees, mais une forme notivelle donnee a ces 
gargousses a rendu cette charge possible, et la m6me mdthode a dil s’ap]jliquer 
a la charge des pikes chambrees.”— -.L'ccercfces des Bouclies d feu de la Marine^ 
Avertissemerity p. 8. 

^ Canou-obusier de 0.22 (8.67 inches) : — 


Charge, 
lbs. 02 . 

No, 1. . 7 11.5 

4 6.6 

No. 2. . 6 9.9 

Canon-cbusier de 30 : — 

4 6.6 

3 5,9 


Diameter of Plug. 

Length of Cartridge. 

Inches. 

inches. 

5.5 

10.24 

4.69 

.. 9.06 

5.48 

9.81 

4.73 

8.27 

4.29 

•» ^ , 7.88 


2 P 
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sucli expedient as tliat described in tlie notes p. 98, to 
ensxire tlie reduced cartridge being properly set home 
in the chamber simultaneously with tlie shot. This has 
been effectually accomplished by ])lac;ing a coi'k wad a 
(fig. 37) in the top of every I'odiicod Ciirtridgc, of a 
height sufficient, together with aboxit half the shot, to 
occupy the whole length of the chamber, upon the prin- 
ciple stated in Art. 123, Note b, instead of jmtting a 
gniinmet wad over the reduced cartridge to keep it in 
its place, as heretofore practised on Ijoaixl the “ Excel- 
lent” (see Note a, in the article just quoted), so that the 
shot on receiving the blow of the rammer-head may 
cause the cartridge, with the cork wad, to spring into its 
place in the chamber. 


Fig. 37. 



412. After repeated trials with guns of all calilues, 
from the 10-inch gun to the 6-j)oxmder, with single and 
double shot, and with shells, no objection whatever was 
experienced; whilst the advantages to bo gained are 
important by obtaining greater rapidity of fire, and a 
considerable saving in labom-, by ramming the whole 
charge home at one operation. 

These results were forwarded to the squadron of evo- 
lution for further trials under all the circumstances of 
service, and particularly when there was xnuch motion. 
Such objections or inconveniences, as were found to 
exist with respect to the chambered guns, were readily 
obviated ; and the Lords of the Admiralty having "wit- 
nessed the success of the experiments made on lioard 
the “ Excellent,” directed simultaneous loading” to be 
established throughout the fleet. 
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chambers for guns designed for horizontal firing — as no 
doubt it is for mortars ? (Art. 123.) 

416. Much has been written, many elaborate investi- 
gations made, and experiments tried, with chambers of 
all forms and shapes, conical, cylindrical, s})herical, and 
with some of these forms roversetl ; to ascertain in 
which description of chamber the impulsi^'o force of the 
powder acts with the greatest effect against tlie pro- 
jectile, and consequently upon tlie range."' The author 
has cai’efully and ffilly consulted all the more important 
works and documents which treat of this subject, and 
referred to the experiments which were, made at Wool- 
wich (in 1787-9) and elsewhere ; and has no hesitation 
in coming to tlie conclusion at whicli Dr. Hutton 
arrived, “ that, however mathematical speculations may 
show a preference to one form over another, it is found 
that form is veiy immaterial, and that in practice the 
chief point to be observed is to have ai chamlior of a 
size just sufii(;imit to contain the charge of ])i.)wder, and 
no more, so that tlie prcqectile may always bo in contact 
with the ])Owder.” ‘V 

417. To fulfil, completely, this important condition, 
it is obvious that part of the chamber — the whole, as 
appears in Fig. 37, p. 434, being, iiotwithsta.uding the 
introduction of the cork wad, too long— might with 
advantage be removed. Chambers cannot be wholly 
dispensed with in guns of such high calibre as those of 
8 inches and upwards, without augmenting considerably 
the weight of the gun, and increasing the guns’ crews 
on already crowded decks, and witliout incurring fresh 
difficulties in using reduced charges in bores of that 
diameter ; but it does not follow that the existing 


Tliougli it be agreed that chambers of a spherical form, or in the form of 
a pear, cause the greatest effects to he iirocluced with a given charge, yet the 
difficulties which they give rise to, hoth with respect to the (bniuition of the 
fire-arm itself and that of the charge (les muni (ions), have induced artillerists 
to make the chambers cylindrical to all howitzers and to most mortars. 
Chambers in the form of truncated zones are disadvantageous on account of 
the form of the cartridges.— 2 Mcmantuire (PjivUllvrk, by Decker. 

^ Dr. Hutton. See, in particular, the article Ohamhers, in his * Philo-' 
soplncal Dictionary.* 
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claambers should not be reduced in capacity and length. 
Although, by the employment of cartridges with wads, 
the stowage-room of filled ammunition, in boxes, is in 
no ship increased by more than that which is necessary 
for six cases, yet every ship must take a certain propor- 
tion of spare wads of cork or light wood, for filling and 
completing the regulated number of reduced cartridges 
to make up for those that have been expended ; atid it 
will likewise be necessary to provide supplies of these 
wads in all arsenals and stations at home or abroad. Is 
it not, therefore, desirable to ascertain, by actual expe- 
riment, whether the chamber of the 8-inch gun of 65 
cwt. might not be sufficiently shortened to fulfil the 
conditions specified in Art. 416, and so render the cork 
or any other wad unnecessary ? This would reduce the 
chamber to a form and capacity which, on the one 
hand, would satisfy the objections to the suj^pression of 
the chamber, and effectually remove the evil arising 
from the chamber being, as at present, too long. 

418. It appears by Fig. 37, p. 434, that a space of 
about 3 inches would be left void between the projectile 
and the reduced cartridge, were not the coi’k wad, as 
represented by the dotted lines, inserted in the head of 
the cartridge. If, therefore, the bore were continued 
cyhndrically 3 inches further than at present (Fig. 38, 



c 


see also Plate 11. Fig. 14), the conical part to com- 
mence where the cylinder produced from A to B ends, 
the depths citt away at B and 0 would only be 0.225 
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of an inch each, the quantity diminishing in proportion 
to the convergence of the sides of the old and new 
cone, the total V^antity of metal to be removed would be 
35-^ cubic inches, and'the weight only 9 lbs. 6 ozs., and 
this small quantity would admit of the projectile being in 
contact with the powder contained in a reduced cartridge. 

419. The inconvenience which principally accom- 
panies chambered ordnance is, that the capacity of the 
chamber, which is calculated for exactly receiving a full 
charge, is too great to be filled when a reduced charge 
is introduced. Now the proportion of the length to the 
mean diameter of a chamber having the form of a conic 
frustum has not yet been determined ; and it appears 
to the author that no establislied principle in gimnery 
would be infringed, but rather benefit would be gained, 
by shortening tlie chamhers of our 8-inch guns of 65 
cwt., and even those of 50 cwt., to the extent requisite 
for adapting them to the reduced charges. The expe- 
dient used by the French artillerists to overcome the 
inconvenience of the cylindrical el lambers in their shell- 
guns, when reduced charges nirc used, or when simul- 
taneous loading is practised, is to make all their car- 
tridges of the length of the chamber neaiiy (Art. 410, 
Note b), and the areas of the transverse sections pro- 
portional to the weights of the charges. Now, although 
it is stated by M. Charpentier, in his Essai above 
quoted (Art. 409, Note), from some experiments, that 
the diminution of the diameters of cartridges, the 
charges being equal, had no influence on the ranges; 
yet from other experiments which have been made in 
France, as well as elsewhere, it has been found that, in 
projecting both solid and hollow shot, with equal 
charges, the cartridge which has the greatest diameter 
gives to the shot the greatest initial velocity (Art, 


' It appoars from various puWioations, and from tho facts stated in the 
soveral parts of this work, that chambered ordnance arc losing favour as well 
in the French land service as in that of tho navy ; it i.s proposed* to abolish 
tho field service howitzer, and substitute la-poundcr guns without chamhers, 

* Nouveau Systems d’ArtiUerie da Campagne de Lonis-Napoleon Bon.aparte, President 
da la Bepubliquo (now Emperor of the French), i>ar M. Fave'. 1851. (See Apimidij; B.) 
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154). It would be preferable, therefore, to shorten the 
chambers of our 8-ineh guns sulEciently (about 3 
inches) to permit the projectile to be in contact with 
the cartridge when a reduced charge is employed, and 
thus enable the expansive force of the powder to exert 
the greatest effect ; while the gentle contraction of the 
chamber at the place where it unites with the cylin- 
drical here would permit a cartridge containing a full 
charge to lie without derangeinent in the chamber and 
the adjoining part of the bore. 

The shortening of the chamber would be advan- 
tageous in another respect: in firing single shot or 
shells with reduced charges, and particularly in firing 
double shot, when greater charges than 5 lbs. cannot 
be used, the unoccupied part of the chase being about 
half a calibre longer with the diminished than with the 
usual chamber, the projectile would be acted upon by 
the charge during a longer time under the guidance of 
the here, and thus both the initial velocity would be in- 
creased and the direction of the fire more correct. 

420. The 8-inch gun of 65 cwt. possesses, as has been 
shown in Art. 246, jmodigious strength in resisting the 
extraordinary charges with which it was tried ^ ou- 
tratiee, and which far surpassed anything that could 
have been exjjected or designed ; it may, therefore, 
well admit of the abstraction of so small a quantity of 
metal as that of 9 lbs. If it should appear on trial, 
however, that the removal of this small quantity of 
metal would so far weaken the , gun as to be inadmis- 
sible in existing guns, that alteration might at least he 
made prospectively in any new gun that may be re- 
quired, by adding to the thickness of metal in that 
2 )art of the gun as much as is taken from within. How 
iar this partial removal of the evil arising from the 
cliambcr being too long can be carried in the lighter 
8-inch guns is a question which actual experiment only 
can answer ; but, however this may be, if the shortening 

M equally adapted to fire eitlior shot, or shells, and to admit of far easier 
loading and. quicker firing, to which the French attach,' most justly, as much 
importance in military as in naval actions. 
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of the chamber of the 8-inch giin of 65 _cwt. can he 
effected with safety and advantage, considering that 
tluKS gun enters so innch more Lirgely than the lighter 
8-inch guns into the armament of oiu’ shijis a,nd ves^sels,^ 
there can he no reason why that adN antage should not 
he taken, although it may not ho procTirahle in the 
lighter guns of that class. 

SECTION V. — ON THE MANUAL EXEECISB OE NAVAL 
AETILLERT. 

421. Although, for the reasons stated hereafter (Art, 
423), it is not the author’s intention to insert in this work 
the regulated manual for the exercise and service of naval 
ordnance in the British service in general, as taught on 
hoard the “ Excellent,” he cannot altogether omit to notice 
a most valuahle addition wliich tliat important G-imnery 
School contributes to the security of the country and 
the efficiency of tlie navy, in instructing the incn of the 
Coast Guard and of the Preventive Service, in the exer- 
cise andpi'aetiee of Naval Gunnery, Avhether employed 
in manning our coast batteries or our ships. 

The Coast Guard in Great Britain and Ireland consists 
of about 3300 men, the Preventive Service of about 
660. These men are all trained and practised to the 
exercise and use of naval artillery in the following 
manner. One intelligent man of the Coast Guard from 
each district, and a certain number from the vessels em- 
ployed in the Preventive Service, are sent to Ports- 
mouth, where a hulk is appropriated specially for their 
accommodation and instruction, distinct from the esta- 
blishment of H.M.S. the “Excellent;” and these men are 
carefully instructed in the gun exercise and practice, 
according to the instructions taught in the “Excellent,” 
and established in the Royal Navy. 

When complete in their course of instruction, and 
well trained to the practice, these men return to their 
respective districts, and there instruct and train by 


“ Bee Parliamentary Paper, No. 228. 
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degrees tlie whole of the men belonging to the districts ; 
batteries being established in convenient localities, anti 
the aminnnition, projectiles, and stores being liberally 
provided by the Government. Thus all the men of the 
Coast Guard are drilled to precisely the same exercise 
as the men in the “ Excellent,” and fire a certain number 
of shot every year. Many of these men having sei'ved 
in ships and vessels of war, are moreover possessed of 
some knowledge of naval gunnery as practised at sea. 

The men of the Boat Brigade are drilled to guir-boat 
service by instructors from the “Excellent ;” they are also 
made to practise target-firing from the fixed land batte- 
ries established in the principal arsenals. All the men 
thus trained are inspected periodically by an officer 
highly capable of judging of their proficiency.® 

A reserve of seamen or sea-faring men trained to tho 
guns has thus been created at small expense ; and these 
men, though belonging to a civil department, would, no 
doubt, enter the naval service in case of any emergency. 
Their places would immediately be filled by other men, 
who would be trained in like manner; and these, like 
their j^redecessors, would be available in time of need 
for the naval service. 

422. Orders for Manual Exercise for the Boat Brigade 
and Coast Guard. 

On coming to the gun, 1 and 2 see the locks fixed arid fit for use, 
vents clear, sights adjusted to the distance required; they worm, 
sponge, load, and run out without further orders. 

At the word “ Pnime,” 

No. 1 opens the tuhe-box with his left hand, takes out a tabo with 
his right, and primes — “Prime.” 

At the word “Foiiit,” 

No. 1 retires to the full extent of the trigger-line, leaning well over 
on his right knee, keeping his left foot clear of the recoil. Tho 
handspike-men pick up their handspikes, keeping them clear of the 
brackets ; the rest of tho Nos., vrith the exception of 2, doubhs in 


“ By Commander Jc-rniiighaui, ll.N. (who wsw appointed to tiuit ship ibr 
the special purpose), assisted also by gunners sent from the “Excclieut ” as 

iiistrnelord. 
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to tlie side-tackle foils— Point.” Witk lieavy gnus 2 .and ,11 
assistdiandspike-men. 

Ad tlie woixl 

the knndspilve-men place tlieir liandspikes on tlie steps of tke 
carriage, niuler tlie breecliing, and raise the gnn off the coin; 2 
steps in with his left foot in a lino with the gtin, keeping the right 
clear of the recoil, and wdthdraws the coin to the frill extent; 
handspikc-nien lower the girn slowly and steadily. At the word 
Well,” 2 forces in the coin, and when ho feels the 'weight of the 
giin, gives the woitl “Down” to the handspike-men, springing up 
to the safety position on the right — “Elevate.” 

At the word 

No. 2 steps Tip to the right of the giin, clear of the rear axletree, 
cocks the lock with his left hand, and retires ; the right rear man 
attends the ti'ain tackle. 

At the word “ Fire^'' 

No. 1 tires witli a snitahlo jerk, springing np to the safety position 
on the left. Haiidspiko-inen ground tlieir handspikes. “ Fire.” 

At the word SfAip the Vent 

No. 1 makes n]> the trigger-line hand ovta- hand, and lays it across 
the ne<k-ring, forces in a vent-plng witli his hdt liand, koe])ing his 
thumh on it, and his fingers extended along tlic vent-field; ho half 
cocks the lock with his right hand. “ Stop the vent.” 

. .At the word “ Mtm ni,”. 

all the Nos. man the train tackle, except 1, and 8, and 4, who 
overhaul the side-tackles. When the gnn is in, 1 gives the word 
“Well.” “Rtiiiin.” 

At the word Sponge, 

Nos. 3 and 4 step inside the breeching together, 3 with, his rigid 
leg, 4 -with his left; 6 faces outwards and lakes np the s])ongo, 
Avith his right hand over and left hand nndor, and gives it to 4, 
who receives it in the same manner, farces 'it hard home to the bottom 
of the hove in hm motions, ^ves it two round txnns, withdraAvs it hand 
over hand, gives it tA\’-o smart taps nndor the nnijczlc, and lays it 
qniotly across the breeching; while the sponge is Avithdrawing, 6 
takes np the rammer. “ Bponge.” 

AttheAvord “Xocut?,” 

No. 3 receives the cartridge from the powder-man (facing inhoard) 
and enters it seam sideways and bottom first, to the ih!l extent of 
his arm; 5 gives shot and wad to 3, Avho enters them; 4 recciA’cs 
the rammer from 6, with his right hand nnder a, ml lidt over, and, 
assisted hy 3, forces all home together, liand oyot liaml, giving 
them two smart blows; they then cpxit the rammer wdiilo I, pricks 
the cai-tridge, to ascertain that it is home, and gives notice to 4. 
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No. 3 faces the ship's side ; 4 springs tlio rammer, ami lays it qnivi \y 
across tlie Brecclimg; 6 returns it, 3 anc^, 4 step ' out togellier, 5 
and 6 tlirow tlie side-tackle-falls to the rear. ‘‘ Load.’’ 

At the word “ Eun out,'* 

all the Nos. man tlie side tackles except tlie riglit rear innru who 
attends the train-tackle, and 1, wlio keeps the gnn Bearing on the 
object. When the gnn is out, 5 and 6 coil down the side-taekle * 
falls. ‘‘ Run ont.” 

At the word “ Extreme IVain, Muzzle to the Jliijht or Lrff," 

Nos. 3 and 5, or 4 and 6, shift the sido-tackle to the Ixdt of thc^ 
next port; 6 keeps the sponge, rammer, and worm in a line witli 
the gnn; right rear man the train tackle; handspike-men assist, 
with their handspikes. 

At the word ‘‘ Square the Gun," 

Nos. 4 and 6, or 3 and 5, shift the side-tackle to the qnaj-ter-Bolt, 
6 keeps the sponge, rammer, and worm in a lino with the gnn ; 
right rear man the train-tackle ; handspike-men assist with their 
handspikes; 1 looks out till the dispart is on with the cmiire. of 
the port, and gives the word ‘‘ Well ! Muzzle to the right or leil.” 

The detail for fighting loth Sides, 

Nos. 1, 3, and 4 never leave their guns. 1 primes us tlio gnn 
goes ont, taking care not to cock the lock till the mnzzlo is <doar 
of the port sill, and not to fire till the side-tackle-falls arc coiled 
down. After the order ‘‘Fire,” he gives the word “Run in,” 
when all the rest of the Nos. fall in to the train-tackles of the gnus 
on their left; and at the order “ Sponge and Load,” he stc])s np to 
the right of the gnn clear of the rear axletrec, and gives S])ong<‘ am! 
rammei* to 4, at the same time serving the vent." 3 rocei\'cs tlio 
cartridge from the powder-man, provides and enters sliot am! wad 
The rest of the Nos. fall into the train-tackles of tlio giuis on ilitdr 
right. After the first round, they go from the train-tnxddes ol‘ iho 
gnns they have nm in, to the side-tackles of tlio gnns to Bo- rnn 
ont, taking np their places as at their own gnns, and jivmaiii ui 
those gnns until they are again rnn in. 


Words of Command for fighting hath Sides, 

Man hoth sides”—- Prime”—- Point”—- Mnzzlo to tlio rWhii^ 

— - Muzzle to the left ”— - Elevate ”— - Ready Ltd! * 0111 ^”- ^ 

“ Sponge and load”— “ Fire”-.“ Sponge and ]uad’V-.»' i;,m 

out Fire — - Sponge and load” — - Rnn ont”—- Fire” - CVase 

firing. v.wt. Vi 


At the word “ Secure ” (if ont-hoard), 

No. 1 gives the word “ Elevate,” takoa ont the coin, and phieea 11m 

hSs 2 nnhrmkal.nd over- 

hank the train-tacldc 3 and 4 put in tho toiupioti, hanl ni> tlu- 
half-port, seoni-e the «ido-tacklcs, and hook tho Lun-tacklo to th(> 
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8ide‘-tackle-l)olts ; 5 and 6 assist 3 and 4 in liaiiliiig-tant and 
secnriiig side-tackles ; men seize tlie breecliing, stationary 
powder-inan returns tke powder, and the extra one swaks tlie deck. 

At tlie word ^USeatre^’ (if in-board), 

No. 1 gives the word Elevate,” takes ont tlie coin, places tlie bed, 
sees tlie gun laid square between tlie liousing-bolts, and tliat all 
tlie nnmliers perform tlicir duties correctly ; 2 prepares tlie train- 
tackle and superintends bousing taut tlie frappings under 1 ; 3 and 
4 put ill tlie tompion and pass tlie niuzzle-lasliing ; 5 and 6 render 
tlie breeeliiiig tlirougli the clinch, clap on the quarter-seizings, pass 
the frapping-turiis ready for bousing, and pre])aro the side-tackles 
for frapping and securing ; stationary ])Oivdcr-nian returns the 
powder ; extra powder-man swabs the deck. 


POSIIMONS, 


Before Loa<liiig. LoaiVing. Training, 



12 


Stationary Powder-man. Stationary Powder-man. Stationary Powdoi’-man. 

Extra l^wdeiMwan. 

Man both Sides. 

Left Guns i 3 remains 3 ; 5 becomes 4 ; 7, 6 9, 5 j 11, 2 j 13, 7 ; 1 remains 1. 

Eight Guns : 4 remains 4 ; 6 becomes 3 ; 8, C ; 10, 5 ; 12, 2 ; 2, 1. 

Nine Words OF Command. 

Prime. Ready. 8potui:e. 

P-’int. Fire. [.omh 

Elevate. Stop tbe Vent. Runout 
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423. All Britisli naval officers are eitber in possession 
of, or may readily procure, the code of instructions for 
the manual exercise of naval ordnance in their own 
service. It would therefoie he superiluous, and might 
be objectionable, to publish instmctioi is which are so 
well taught and generally circulated ; but comparatively 
few naval officer's are in possession of tlie French system 
of exercise, and it is a sage maxim that officers should 
be well acquainted with the manual and practical 
systems of other naval powers: the author therefore 
inserts the French Exercise, translated into English, 
that British officers may exactly know the present state 
of French naval gunnery, and, comparing it with the 
“ Exercise ” published iir the first edition of this work, 
trace tlie progress which has been made in that impoitant 
branch of practical gunnery since the termination of the 
late w'ar. Thus they may observe the olijcets to which 
the nioi'O recent improvements in the French exercise 
have been directed ; and they will not hiil to rmnar'k, 
that the principal of these is I'ajiidity in loading and 
firing. 

424. Exercise of the great guns in use in the French 
navy.® 

Tlio great attention ,gi’V6n'..of late years to Naval Oimnery lias led 
to nsofnl and important modifications, Ixitli in tlio fittings and also 
in tlie manner of working and loading tlio gnns. 

These modifications have rendered tlic last exercise, pnhlislied in 
18B4, antiquated, althougli of recent date, and it lias hecome neces- 
sary to ro-arrange it. 

The principal improvements in the fittings are the elevation sights 


® Translated from ‘Les Bxercices des Bonchos a Feu cn usage dans la 
Marine.’ Published by authonty of the Ministre do la Marino ct ties 
Oolonics, 

Want of space for the insertioh of the new matter which recent improve- 
ments in gunnery have rendered necessary, witliout increasing too much the 
bulk of the book, has induced the author to make some rctrenclimcnts in the 
Paper on the P"reiich Gun Exercise which was given in the third etliiion. Pie 
has done so by leaving out merely the details of the motions executed by the 
men in tho performance of their several duties. All the more important 
matters, which constitute the course of general instruction— loading, pointing, 
and firing, with the stowage and the supply of ammunition, have been 
retained. 
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peroTissioii locks, detonating tubes, stop coins, and split 
grummet wads. 

Tlie elevation sights have given to the pointing an accuracy, a 
facility, and a quickness, wbicli it never bad before. It is true that 
in close action, when the vision is obscured by smoko, the benefit 
of this sight is diminished, although it still gives a good indication ; 
but the advantage is restored when, from the distance of the object, 
the fire is slow, and the smoke is blown away by the breeze. 

The percussion hammer, the construction of which is so solid and 
the use so simple, and the detonating tubes, have replaced with 
great advantage flint locks and the ordinary tubes. 

With percussion looks and tubes has disappeared the use of the 
powder-horn, which caused accidents and delayed the priming. The 
fire is instantaneous, and accidents to the lock are more rare and 
easier to he repaired. The match is only nsed as a stand-by. 

The stop-coins which are used in coast batteries are also an im- 
portant improvement : they are easily worked. The iron crow 
(Pmce), which was so cumbrous, which caused wounds, and wore 
out the decks, is almost laid aside. 

The split grummet wad, from which a piece of about 0.8 of an 
inch is cut out, has the great advantage of rendering easy the 
simultaneous loading of the whole charge, and also takes up little 
room on hoard. However, the use of junk wads is not altogether 
exploded; hut they are used only in exceptional cases, which will 
be indicated. 

These alterations in the fittings of ordnance have, of course, 
brought out others in the loading, jiointing, and firing, 

^ In working the guns there is a great tendency to too much rapi- 
dity, That tendency is blameable, since precipitancy leads to 
inaccuracy. ISTow it must be remarked that, in working guns, two 
distinct features exist, viz., loading and pointing. 

One of these, the pointing,” cannot be done with too much care 
and method: the captain of the gun should be all calmness and 
attention. 

The other, “the loading,” on the contrary, cai^ot be done too 
quickly, if it do not lead to accidents to the gun or crew. 

It is clear that, other things being equal, the advantage in action 
would be to the quickest loader; and, should it happen that, from 
the proximity of the ships, pointing is only an accessary, it is 
evident that the day would be gained by those that were trained to 
the quickest loading. 

These considerations appear decisive ; and some trials have lately 
been undertaken, from the results of which their correctness has 
been established. 

The “pointing,” then, should be slow, careful, and methodical. 

The “ loading ” should be done as quickly as possible. 

^ It is with this view that we employ to loaders, and the introduc- 
tion of the loliole charge at once. 

The assistance of two loaders in sponging, loading, and ramming 
home, makes it quick and sure. 
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The form of the ordinary cartridge did not allow of the simulta- 
neous loading in chambered gims ; but that ditlienlty has been 
obviattnl by a new form, which allows of Iho same/ method of 
loading in chanibcred and other gims. 

From tlie ])re(admg we see what otight to bo tlie view proposed 
ill tliis ]ai])Ii(aitioiu 

To ])rove all thoinodiimations introdncod into tlio exereiso, and to 
give clear foians to the teaching of the }a vinting ; also all the know- 
ledge which, so important a branch of the exercise luorits. 

Also to adopt and ti^aeh all methods useful to (piielvon the fire, 
which experience has sanctioned* In tlio detail, it has been tried to 
keep as muob as possible to the old form, the words of which are 
already in molds memories. In nc-w matter it has been endeavoured 
to assimilate it as much as possible to tlie old. 

It bas been also an object to expunge a great deal of useless 
verliiagc, wliich bus only been hitliorto preserved by force of 
habit. 

Everything, not being exactly in the exercise, has been put in 
the notes, as wns done in the former editions. 

Lastly, to complete a,s niiKili as possi].>lo wdiat ought to lie the 
course of instriicti<„)n of a seaman gunner, all the siaittered fragments 
have been reunited in a manual, and submitted to the i^linister of 
Marino. . . . , 


ATABir: of the Nilmbkr of Misx for tlio diiTeroiit (iuxs in the IArkncii Navy. 


l)esigi\ation of tlio Men. 

CJITNS. 

' 1 

Carronade. 

n64V. ami 
Shell Uun of 

. 80. : ■■ 

80-Pr. and 
24-Pr. Long 
and Short. 

and ShoU 
Cun of 30. 

i 

84V. 

Captain of the Gun 

1 

■■ 1' ■■ 

1 

1 ■ 

1 

Crew . - . » ' * , 

12 

10 

.■8 

G ‘ 

2 

I'owder Man , . . 

: ■■ ■ 

1 

1 

1 

1 

1 

"IP ■ 

Total 

14 

12 

10 

8 

4 


Exekcise. 

Clearing for Action, 

425. The guns on each deck are divided into two di visions, each 
commanded by an officer ; and each of these divisions is subdivided 
into two sections, commanded by officers or midshipmen. 

The clearing for action is denoted, according to circ^lmstanee^s, 
by— 

The ordinaiy beat of dram ; 

The quick heat ; and 

The ‘^generale.” 
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The ordinary beat denotes that there will be only a simple exer- 
cise, on one side only, and that it will be on that deck and on that 
side where the drum is beat. 

The quick beat, on the contrary, denotes that the exercise will be 
general, when hatchways are covered, magazines opened, wings 
lighted, magazine and passage men at their stations, pumps rigged, 
stores provided, and guns oast loose on both sides. 

The “g&erale” denotes that every preparation whatsoever for 
battle should be taken. 

At the Ordinary Beat. 

The crews repair to their guns on the side where the drum is beat, 
and place themselves according to the quarter bill. (The guns are 
supposed to be loaded and secured outboard, as in harbour ; if they 
should be housed or secured outboard for sea, they will be cast 
loose immediately.) 

426. The accompanying plate (Fig. 42) illustrates 
very distinctly the mode practised in the French navy 
of passing up by hand, and through scuttles opened in 
the decks, the cartridge-cases for the supply of the 
ordnance in the several fighting decks, a.nd of returning 
the empty cases to the magazine. The frames for 
receiving the cartridges are not placed in the scuttles 
iintil the crew are called to quarters, but are kept on 
the fighting decks : the scuttle is, till then, closed with a 
[ tompion. The man below, placed on the orlop deck, 

I receives the cartridge-case from the magazine, and keeps 

it in readiness to place it in the frame above, as soon as 
the preceding cartridge is taken out. The man on the 
midme or main deck, according as the ship maybe a 
three or a two-decker, is, in like manner, always pre- 
pared to slip a case into the frame over his head for the 
supply of the main deck, or upper deck. The man 
above is represented as putting an empty case into the 
canvas hose, down which they slide through all the decks 
to the orlop. The process shown by the drawing is for 
the supply of the upper deck and for the return of empty 
cartridge-cases from it. Each deck is supplied in like 
manner by a separate arrangement, and the same 
method is adopted in ships of all classes. 
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Illustration of the Froncli mode of handing up Cartridges for the supjdy of the Batteries 
on the Decks of a hrst-rate Ship, and of returning the empty Cartindgc Oases to the 
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At the Order Provide the Stores^’ 

427 . The 1st and lst^] men from tlie sMp’s side place tlie sponge 
2nd and 2ndf and rammer on tlie deck-lieads inboard, the 
sponge inside next the gnn. Sponge cap off. Let down half ports, 
provide match tab, swab, fire-bucket, and lantern. The 2nd man 
from the ship’s side, on the left of the gun, provides shot and wads. 

and SreJ*" I take the handspikes, place them on the steps 
4th and 4tli J of the carriage; raise the breech, so that the 
captain of the gun can draw out the wads and train tackle (if they 
are kept inside the carriage), and place bed and coin. The hand- 
spikes are then placed on the deck, the thick end towards the ship’s 
side. The same Hos. attend to the side tackles. 

The bth Man on the Left hooks the train tackle, the single block to 
the ring-bolt in the deck, the double block to the train-loop. 

The Bth Man on the Right puts on the apron, and provides seizings, 
rags, &o,, which are kept in a cartridge-case. 

Th^ last Man on the right of the 2nd gun of each section provides 
(and lights if firing is ordered) the match placed in the tub of the 
section. At guns of 36-pounders the 6th man assists the 5th. A 
sufficient number of powder-horns filled are kept in the magazines 
ready for handing up if required. 

The Fowder-man provides his case, and, if firing is ordered, goes 
to the screens for a full case. 

The Captain of the Gun provides tube-box ; thumb-stall, or vent- 
plug, and priming-wire attached to his tube-box ; he places his gun 
in the best position for firing, and overlooks his gun’s crew. 

Nos, at a Gun manning one side. 


Chief 

Provider. 

At the quick leat of drum. 

As soon as the crews are assembled on the side ordered to be 
manned, the officer commanding the battery gives the order Pro- 
vide stores for both sides,” when the men on the right of the gun 
turn to the left, and go over to the opposite gun. The sponger 
becomes the captain. 

The men to the left of the gun and the powder-man remain with 
the captain. The 1st and 2nd men from the ship’s side pass to the 
right of the gun ; the 3rd, 4th, and 5th remain on the left. 


These are men on opposite sides of the gun. 
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Then at each ^Chin~ 

The 1st Men do what is prescribed, in manning one side only, by 
the 1st and 2u(l men from the ship’s side. 

The 2)id Men do what is proscribed, in, manning one side only, 
by the 3rd and 4th nion from the ship’s side, and hooh also the 
ti-ain-tackle. 

The Captain provides his tube-box, and all the articles ordered in 
tho manning one side only. 

As soon as the provisional captain (or that of the opposite gnu) 
has finished everything at his gnn, ho rejoins his proper gim, and 
every one resumes his proper No. ; tho 5th man on the right puts 
on his apron. 

The 5th men on the left, remaining with their proper captains, 
provide as follow : — 

5th Man on the lift of the Gun of each Seatioiu — The match, 
which is lighted if req\iisito. 

5th Man on the left of the 2n(l Gun, — Vent-bits and worm, which 
aro placed in tho rear of the centre gnn of each section, if not 
already there. 

Note. — The dismounting-gear, spare carriages, and 1 spare 
breeching for each section, ought to bo ready on tho lower deck, 
or orlop. 

Boarding weapons aro provided and iiispoctod hy iheir owners. 

5/A Man on the left of the *dni Gun , — Boxes containing musket 
and pistol caidridgos, which are placed rei-idy for distribution to 
boarders. 

2nd-'master's of each Battery take their bags, which aro pi’epared 
beforehand ; passage-men take their screens and funnels, and place 
them in the hatchways which have been shipped by carpenters and 
caulkers. 

Note. — ^If clearing for action by night, the ports will all bo 
opened together, and only by the express order of tho officer of the 
battery ; the half ports must never be lowered in this case without 
orders. 

The GrtnerahM 

The Generale ” comprises all arrangements for battle, both as 
to manoeuvring and working the guxis. As soon as it is beat the 
crews repair to their guns, on the side indicated, cast them loose, 
provide their stores, according to the orders, and as laid down in 
the general exercise. 

If clearing for action at night, the hammocks are stowed in the 
nettings by the men stationed in tops ; sail-trimmers make all their 
arrangements for action ; the masters of the difierent departments 
see that the stores for replacing wounded spars, ropes, &o., are in 
their proper places. 

MmUring, 

Mustering is done at each gun at the same time. Tho captains 
report to the officers of sections, who see everything correct, and 
report to the officer of the battery. 
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Exercise OH OKE Side. 

Point?' 

428. THe captain of the gun raises his sight to the notch indi- 
cated by the officer, and according to the charge which he knows to 
be in the gun. Then he places himself to the right of the train 
tackle, left foot flat and advanced, knee bent, right leg stretched 
out, left hand upon the base ring, and the right hand grasping the 
coin. 

The 3rd men from the ship’s side, aided by the 4th for heavy 
guns (24 and upwards), take the handspikes, place them on the 
steps of the carriage, and raise or lower the breech, at the order of 
the captain, until the gun is in the pi'oper line — that is to say, 
when the line of sight is directed as much as possible upon the 
point which one ought to see, when the ship is in her mean of 
rolling, or the middle of her roll. ( When, during the roll, the of 
sight passes as much alme as helo w the object?) 

If the pointing is very oblique, he commences by throwing the 
gun forward or aft until nearly in the right direction. Then gets 
his correct elevation, and waits for the second motion to correct 
his pointing. 

Fire?' — In two motiom, 

1st Motion,— l?ke> captain of the gun waits until the motion of the 
ship brings the object on with the points of his sight; when it is 
nearly on he gives a signal, then fires by pulling strongly the 
trigger-line. At the signal from the captain, the Nos. in charge of 
the side tackle-falls throw them down clear of the trucks ; liand- 
spike-men ground their handspikes; all , the other Nos., except 
those next the ship’s side, go quickly to the train tackle, and draw 
the gun in to a taut breeching. 

The Nos. next the ship’s side take the stop-coins and chock the 
tracks as soon as the carriage is clear of the port; the captain 
makes up his trigger-line and half-cocks his lock,- 

The left rear-man chokes the luff of the train tackle ; the other 
Nos. close up. 

Note.— In firing, when there is no danger of the gun running 
out again, the stop-coins may be attended by the 2nd men from the 
ship’s side ; the 1st Nos. can then jump in quickly to sponge, and 
the 2nd man on the right is sooner ready to pass the sponge. 

2ad The 3rd men on the right and left, aided by the 4th 

for heavy guns, take the handspikes, raise or lower the breech for 
the captain to place the gun in the best position for loading. 

The other Nos. coil down side and train tackle-ffills, the liand- 
spikes are grounded, and every one resumes his former position. 

Stop the veyit, sponge, mid give the rammer?' 

^ m Motion,— Hlxa capta,in of the gun takes the priming-wire in his 
right hand, and forces it into the vent to see if it is clear* Pie 
then serves the vent with his left thumb until the g»m is loaded, 
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not taking it off to see if the charge i»s lioinc nntil the loaders haye 
retired clear of the inuzisle. 

The loader and sponger step to the imizzlo, passing over the 
hreeching and side tackle ; the 2iid luan from the rigiit gives the 
sponge to the sponger, which ho forces into the ])iece 5 and ’tlien the 
rammer is placed between the loader and s])onger, the staff resting 
on the port and the head on the deck, tonching the forc-tnick. 

2mi iMotimu — The sponger, aided by the loader, turns the s])onge 
sevei’a! times at the bottom of the bore, so as to make use also of 
the worm, which is let into the centre of the sponge head ; he then 
withdraws it, turning it round continually, ami gives it several 
blows to tlirow off any dirt, <fec., and then gives it to tbe 2nd man 
on the right ; he then takes the rammer Avitli his left hand. 

The captain introduces the priming-wire into the vent to see if it 
is clear; if not, he gives the word sponge,” and the 2nd man on 
the right gives the sponge again to the sponger. The captain 
serves the vent again. 

The right rear-man wi])e8 the hammer and inspects the sponge 
and rammer-head ; the side tackle-falls are passed to the two rear- 
inon, who lay them on the deck. 

Loadr 

The loader makes a half-face to the loft., receives the cartridge 
from the powdei'-man, w]ii(di he eniers bottom iirst ; bo then enters 
successively shot and wad, which are given i;o him by tlic 2nd man 
on the loft, who resumes his place. 

The sponger during this ])roYents, if iiecossaiy, the charge from 
falling, by placing his right hand before the niuz^ie. 

As soon as the charge is introduced, ihe sponger and loader force 
it home to the bottom of the bore by successive motions with tlie 
rammer at the full extent of the arm, pressing strongly against it 
at the last ; the sponger makes sxire tliat it is home by the length 
of the rammer, and notifies it to the captain by striking against the 
face of the piece. He stretches his right arm out, his left hand 
upon the muzzle, ready to ram home ; the loader places himself in 
a similar position. 

As soon as the powder-man has given his cartridge he goes for 
another, carrying his case under the left aim, having his right 
hand on the lid. 

Ram SonieP 

The sponger ^nd loader give two blows, the loader then returns 
to his ;^ace; the sponger withdraws the rammer, gives it to the 
next man, who places it on the dock : the sponger then resumes 
his place. 

As soon as this is done the captain pricks the cartridge with one 
thmst ; if he sees that it is not home, he gives the order “ram 
home and the sponger and loader ram home again. 

At the same time the left rear-man places the handspike in the 
square ring, ready for the captain to keep the gun square in the 
port whilst running out, goes to the train tackle, unchokes the luff, 
takes the fall in his hand ready to ease away in xmnniug out. 
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TEe riglit rear-man and tlie next No. to tlie leffc rear-man give tlic 
side tacMe-fan to tlie otRer inen. 

TRe sponger and loader see tRat tRe stop-coins are easy to dis- 
engage. 

If tRe exercise continues, it is resumed from tRe second order 
after ‘‘ prick tRe cartridge.” 

Bun Outr 

Isi Motion.— Th-B captain of tRe gun takes tRe Randspike in Ris 
left Ibiand, ready to direct tRe gun square in tRe port. TRe sponger 
and loader take away tRe stop-coins and place tRem in tReir rear, 
tRen tRey lift tRe breecRing to keep it clear. , 

2nd Motion —The captain gives a signal witR Ris rigRt Rand to 
nin out square in tRe port. As soon as it is done, tRe 4tR man on 
tRe left nnsRips tRe Randspike and places it on the deck. TRe 
captain primes and keeps tRe gnn out by placing tRe side tackle- 
falls over tRe button ; tRey are Reid by tRe 2nd men on eacR side. 

NoTE.~It would save time to place the tube in the vent as soon 
as tRe cartridge is pricked ; but in action, it must be left to tRe 
intelligence of tRe captain of tRe gun to prime at any time before 
tRe gun is out. 

429. Notes on the diflferent Orders at the Gmi 
Exercise. 

On^^Prime.^^ 

It is essential tRat tRe cup of tRe tube sRould be pressed close 
down on tRe vent patcR, so tRat tRe blow of tRe Rammer sRould Re 
efficacious, and tRat it sRould not miss fire. 

If percussion tubes are not at Rand, or if tRe lock is broken, tlie 
priming is done by a powder-Rom, wMcR is slung over tRe sRoulder 
from left to rigRt. 

TRe captain takes tRe powder-Rorn in Ris rigRt Rand, Ris little 
finger on tRe trigger, and introduces powder into tRe vent witR his 
priming-wire ; tRe vent is filled, and a small train laid before the 
vent, and well bruised to ensure its being ignited by the match. 

On^^PointP 

TRe distance of the- object is given by the captain of the ship. 
If the captain of the gun has not received any orders, or if tliere is 
no officer near Rim, Ris own intelligence must supply the want. 

To give tRe proper elevation, Re sRould know what cRargo, botli 
of powder and sRot, is in tRe gun. 

^ WRen tRe captain of tRe gun wants tRe breech raised, Re places 
Ris left Rand on tlie base ring ; and so long as Ris fingers are raised, 
the Nos. raise the breecR. Wien Re lowers Ris fingers, the breocR 
is lowered also, but slowly and steadily, so that the captain may 
follow easily the line of sight, and thrust Rome the coin when the 
elevation is correct. 

^ If the pointing sRould be so oblique as to render it necessary to 
give the direction before the elevation, the captain places Ris* left 


456 NAVAL aUNNEIlY* Pam IV. 

' " " ' 

Land upon tlio Initton, and indioateB witli his right how he wishes 
the carriage moved. The (piicknoss and fulness of his motions 
indicate more or loss toining. When tlio direction is good, he 
brings his right hand to the button and holds it luu'izontaL 

As soon as the capkxin takes tlie triggerdino the Nos. pres>s the 
handspikes against the brackets, and train to the right or loft, 
according to orders given with the left hand, Indding the arm out 
at full length; when the object is on, ho reverses his hand, the 
palm towards the deck. 

The signald‘ready” is made by raising ihc left arm: this-*-- 
which is preparatory to firing, the signal being to let fall quickly 
the left arm— -ought only to be done the very moment beft)ro pulling 
the trigger-line, so as not to require again the handspikes, which 
are raised perpendicularly to be clear of the carriage. 

Rules for pointm^ 

The detail of the exercise gives a general idea of the niles of 
pointing ; but in action many things may occur to modify them. 

There are difterent modes of pointing, which are designated by 
the following expressions : — 

Eii helk, — Horizontal fire, with the gun in the centre of the port, 

Diirr.f . — Gun in the centre of the })ort, but the axis out of the 
horizontal lino {According to the distance. 

Oblique . — When in pointing it is nec‘,essary to throw the breech 
towards the bow or stern, the order is, “ i^rijit lor chasing,” or 
‘‘ Point for retreating/’ to express that the gun should be extreme 
trained. 

Eih plein hoL<i,~Wh.m you point so as to hit the hull of your enemy 
near the mainmast. 

For the Wate)'4im. — To point so as to hit the water-line. It is of 
advantage, in tliis mode of firing, to avail yourself of the enemy’s 
rolling from you. 

There is also firing to dismast, but this very uncertain practice, 
which caixses nearly every shot to be thrown away, and wbicli was 
one of the gravest errors of our last war, is now almost entirely 
exploded. 

It ought only to be done at the express order of the captain of 
the ship. In this firing you should point at the fore catharpins 
principally. 

Firing is called direct when the shot strikes the object without 
any previous graze. 

It is called “ ricochet ” when it strikes the water before the object. 
This last, which is sometimes very advantageous, should be prin- 
cipally used in smooth water. 

Raking fire is when the shot ranges from stem to stern, or uce 

Diagonal firing is when the shot takes the direction from cat-head 
to quarter. 

The captain of the gun must bear in mind that in direct firing lie 
must first got his elevation, and then correct his line of direction. 

In oblique firing he must get the Hno of his ob ject nearly on, then 
his cozTGct elevation, and, lastly, correct his lino of direction. If 
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this were not doiae in oWiqne firing, one part would derange tlie 
other. 

When the ship is rolling much, the gim is laid, as near as pos- 
sible, parallel to the deck, and then yon wait until the motion brings 
the object on with the points of your sight. 

If, on the contrary, the rolling is moderate, and the vessel heeling, 
the captain places his gun for the main heel occasioned by the action 
of the wind on the sails, to which the ship would steadily heel if it 
was not thrown out by the combined action of sea and wind. 

■VWien double^shotted, you must point higher as the range is de- 
creased. 

If the tangents do not give the elevation for double shot, the in- 
telligence of the captain of the gun will supply it. 

Th^e captain must also look out for yawing, but, as this is slow 
and tmceitain, he must not wait as when rolling ; and he must not 
hesitate to point his gun forward or aft, to get his object on at the 
earliest moment. 

If the sea is smooth, you fire when you roll towards your enemy, 
rather than from him, so as to preserve the chance of ricochets. 

In exercise, the captains of guns ought always to point at some 
object, and follow it through rolling and yawing. 

The captain of the gun ought never to fire if his object is not on, 
or if the side-tackle falls are not clear. To fire at random is to 
waste stores, heat the gun, fatigue the crew, make smoke, and lose 
time uselessly. He ought never to fire if not sure of his aim. 

To ignite the tube, the hammer ought to strike full upon the cup ; 
to make sure of this, the captain must hold the trigger-line ex- 
tended, his hand in a line with the hammer, and pull strongly and 
without jerking. 

If the tube miss fire, it is changed ; but if it bums priming with- 
out communicating with the cartridge, he must not prime again 
until the smoke has ceased. To do so he comes up to the left of 
the gun, and then rectifies his pointing before he fires. If any 
particles of fire have fallen on the deck they are extinguished with 
:'a swab,... , 

If the ship be dismasted, and a portion of sails or rigging hanging 
over the guns, they should not be fired, for fear of setting fiire to 
the ship. 

In using “Billette’s” tube, which is fixed in the vent with a 
hook, the captain, after having attached to it the trigger-line, goes 
to the rear, clear of the recoil ; he holds the trigger-line slack, and 
fires with a strong jerk, as if he wished to break a line fast at one 
of its extremities. 

At the moment when the captain lowers his loft arm which he 
held out, the Nos. let go quickly the side-tackle-falls : if the water 
is smooth, and lee guns manned, they may be let go at the signal 
“ready.” 

It is impossible to haul through the slack of the train-tackle suf- 
ficiently quick on the recoil of the gun : therefore, at the word, 
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‘‘ Toady/’ t 1 io loft rear-inaB takes all parts in his hn,nds, and, when 
the p;nn is firod, all the Nos, go smartly to rnn it in. 'The spon<»‘er 
and loader hold the stop-coins ready to catidi the fo.ro trncks. ^ 

If tlio ship is rolling so that the gun might run out again, the 
right reaiinan ought to nipper the train-tadvie with his ham Is whilst 
the loft reai>niaTi chokes the luff. 

To enable the stop-coins to be easily withdrawn, llioy should 
only bo put under the tracks by a small ])a,rt of their breadth and 
oblitpioly. 

^^Stoptlii^ Vent^ Sponyey 

If the captain of the gun cannot clear the vent, he gives notice 
to the nearest officer, who causes it to ho cleared by the men cany- 
ing drills. 

It is very important to servo the vent well, to stifle any air and 
extinguish aaiy fire which might remain in the bore and ignite the 
newly-introduecd caitridgc. This is of the greatest consetpience ; 
and no matte]* how cpiick the firing may be, the captain must never 
cease to stop the vent as long as the loaders arc before tlie gun. 

Most accidents iiiay be traced to this source. 

No'j'K. — -O il board some ships a vent-plug, whicli leaves the captain 
at liberty, has boon used with advantage; but it ought to be made 
witli the gi'cat’cst exactness, for if badly made it wuuhl 1)0 dangoroiis 
to use it, as the compression of air in the gnu, on introducing the 
charge, would blow it out. 

The sponger must pay attention not to strike the sponge against 
the b<.)ttom of tlie boro, so as to break the worm and render it 
uiseless. 

The sponging should he done with, great; care, so as to withdraw 
anything superfluous, and clean the hore, VVhenevor the sponge 
cannot draw out the bottoms of the ohl cartridges, a, worm must 
be used. 

Tapping the sponge on the mxtzzle ought never to last longer than 
whilst the captain is aBceitaining that tlie vent is clear. The clean- 
liness of the sponge ought never to stop the loading of the gun. 

As the exercise directs, it is the diity of tlio right roar-jnan to 
examine and clean sponge and rammer. 

It is during this motion that the gun should bo refreshed if ne- 
cessary : with this view the sponge is sjirinkled by hand before it 
is put into the gun. 

When there is so much sea as to cause i;lie poits to bo lowered as 
soon as the gun is fired, the muzzle is laid fair for the scuttle, so 
as to allow the sponge to he passed th]*ough it. 

If two ships are very close, and theie is jiot 3*oom to use staff 
sponges, rope ones must be used. 

It so rarely happens that it is necessaiy to Bpong<.i or oven to 3*ajn 
homo a second time with the common gun, that i]i these exceptional 
cases the order may be given vivd wee, 

LoiZir 

111 giving the cartridge to the loader the powder-man holds liis 
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box open tlie shortest time possible, to be safe from the fire of the 
neighbouring gmis. 

When a cartridge is found burst in the case it must not be taken 
out for fear of spilling the powder. In this case it is returned to 
the magazine, and notice given of the accident. 

If the cartridge bursts in the bore, so as to leave a train of powder 
in the gun, a junk wad is used to scrape up the powder. 

The bottom of the cartridge must be entered first, so that that 
part of it which projects beyond the ligature may not hinder the 
cartridge from going home in the bore, or leave pieces on fire. 

Since the adoption of the charges of -- and it is useless to bleed 
the cartridges : the object of doing this, which was not to strain 
the gun, and to make more s|)linters, has been carried out by the 
' new charges. 

To facilitate the sinniltaneous loading, that part of the cartridge 
beyond the ligature should be cut to two inches, and made up in 
the form of a cockade, so that the ball in going home should not 
jam against the end of the cartridge. 

No more than one shot should be used, without express orders 
from the officer of the batteiy. If I’ound and grape are used, the 
latter should be entered last: in this case a junk wad should be 
used. 

The wad is always the last, and only one is used, no matter how 
many projectiles. A wad is never placed on the cartridge, as it 
diminishes the range, augments the recoil, and makes the loading 
longer. 

In the Navy two kinds of wads are used. The split grummet 
wad, which has a section of about *8 of an inch cut out to render its 
introduction easier, makes it easy to load simultaneously, and keeps 
home in the bore very well, acting as a w’-edge between the boro 
and the shot. It is also very handy to stow away. 

The junk wad is very easily put out of form on board, and it 
often requires beating and rolling before it can be entered. It ren- 
ders the simultaneous loading difficult, if not impossible. It ought 
only to be used when, the caiiridge being broken, it is necessary 
to scrape up the powder along the bore : also when the gun is likely 
to remain loaded for some time, as with this wad it would be easy 
to draw the cartridge out without bursting it ; but in this case the 
wad should be rammed home upon the cartridge, to keep off the 
shot if rolling about in the gun. 

^ If gimmmet wads be exhausted, they are easily replaced by a 
simple piece of rope, of a size equal to a grummet wad. 

If the shot will not go into the gun, it is put on one side to be 
cleaned. If it jams in the gun, it must not be forced, but drawn 
out : this is done b}’' raising the breech and knocking the muzzle 
against the portsill, or by using the scoop. 

The marks on the rammer should be known by night as by day. 
They are made tor the iniddle charge at J, and the sponger must 
judge of the difierence according to the charge used. 

To avoid bursting the gun, no space should remain between the 
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cartridge and sliot ; so that the s|)onger slundd look carefully to 
the mark. 

In going for another cartridge the powdt.n‘~nuin shonld pass along 
the side which is not engaged, koopiug his case always carefully 

Itam home*'^ 

'Yon should not ram home too strongl^y on the charge, as powder 
reduced to diist ignites more slowly tlian in grains, and gives loss 
range. ^ ^ ■ , ' ' ■ 

There is also more danger of driving the hottoin of the cartridge 
into the chanihor, which might l>o dangerous to the succeeding 
cartridge. 

“ Mtin outJ^ 

The captain of the gun must run his gun out square in the port, 
to facilitate tlie pointing, and so that the luilf-ports may ho shipped 
if necessary; hut if the pointing is likely to ho ohliqnc for some 
thuo, ho muvst ran out the gun on that hearing, taking care to leave 
room for sponging, c%c. 

The numhors work together, ranning out hand over hand, and 
not hy jerks. The left roar-ruiin attemls the irain-taclde, wliich he 
keeps in his hand, easing the gun out, so as not to go too strongly 
against the ship’s side, whi(di would start the (;hargo. 

Thera is another mode of easing ihe gun out, no matter how 
heavy the rolling, whitdi is hy taking a turn with tho fall round all 
parts, whi oil causes tnoro friction. It is in that <‘asc attended hy 
both roar-mon— tho left rear-man to case away, anti the right to see 
the fall clear. 

430. To leave one side and man the otlier. 

The third man on tho right gives tho apron to tho captain, who 
places it on the breech, and causes eacih side-tackle tall to he 
bracketed. He leaves whatever is necessary on the Imtton. 

Nitrnhers on the right of the gun face to the left, 'fhoso on the 
left face to the light. Captain and powder-man make a half-turn. 

431. One side being manned^ to man the otlier also. 

To man both sides,^^ 

The capteins of even gims, if the starhoard side is manned— of 
odd guns, if the port side is manned— leave their tuh<5-hox on the 
button : the right rearman leaves also his apron with small gear. 

Note. — The guns are numbered from forward. 

Men fixco to the right and left, ready to go to the corresponding 
gun on the other side. 

The throe first numbers on the right of tho guns which remain 
face to the left, and tho first man on the loft laces to the riglit. 
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432. Exercise of the Shell-Guns of 22 Centimetres 
(80), and of 16 Centimetres (30). 

In loading witb. hollow shot, the shell-gnn of 30 is worked in the 
same manner as that of 22 centimetres; and it is only with solid 
shot that simnltaneons loading would be used. In every case 
hemispherical cartridges shonld be supplied. 

To obviate the inconvenience of these cartridges, and to seek tor 
means to exeeiite the siinnltaneotis loading with the shell-gnn of 
30, whether with solid shot or shell, it has been ordered to make 
trials of ordinary cartridges with flat bottoms and elongated with 
diminished diameters. ^ ^ ^ ^ 

These trials have shown that, with these cartridges so modiflcd, 
simnltaneons loading may he done either with shot or shell. In 
consequence, that mode of loading and the ordinary exercise may 
be conformed to, whether loading with shot or shell. 

If grape is used, a cylindrical wad should be placed between the 
cartridge and grape. 

433. Observations on Fighting both Sides. 

If, during independent firing, the order is given to mfin both 
sides, the captains who remain at their guns send immediately 
their men to the gun on the right ; the man on the left passes the 
sponge rammer to the right, and the captain continues his fire with 
this man as sponger. 

The auxiliaries go to their stations, at the guns at which the 
sponger is become caj)tain. 

The captains and crews of the guns which are left go as soon as 
relieved to the opx:)osite guns ; they do this whether the guns left 
are loaded or not. 

Firing on both sides being generally independent, it seldom hap- 
pens that the guns are being loaded at the same time, so that the 
powderman is able to supply both. 

434. Exercise of the Shell-gun of 22 Centimetres 
(8.66 in.), and that of 16 Centimetres (6.3 in., or 30 liv.) 
mounted on a Naval Carriage — using Shell. 

Pointr 

The captain raises his sight to the degree ordered by the ofScer, 
and according to the charge which he knows to he in the gun; 
then he places himself to the right of the train-tackle, left foot 
advanced and flat, knee bent, right leg stretched out, the left hand 
on the base ring, and the right grasping the coin. 

The third men, aided by the fourth for guns of heavy calibre, 
take the handspikes, jdace them, on the steps of the carriage, and 
raise or lower the breech, according to the orders of the captain, 
until he has got his proper elevation; that is, when the line of 
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siglifc is directed as muoli as possible upon tliat point, wliieli one 
cniglit to SCO wlion tbo skip is in the tnonn position of lior rolling. 

if tbo pointing slionld be Yery oblicpio, lie commences by training 
to the right or loft, nntil 1x6 lias nearl}^ got bis right direc*.tion; lie 
then gets his correct elevation, and waits to rc^ctity his pointing. 

Fourth Onx>Eu. — ‘‘ AVnO’ 

The captain waits nntil the motion brings the object on with the 
])oints of his sight. Whoxi nearly on ho gives notii^o, then fires 
with a strong pnll and withont jerks. At this signal the men let 
gx> the side-tackle tails, handspike-men grontul their handspikes. 
Ail the Nos. except the loader and sponger go to the train tackle, 
and run it in to a taxit breeching. 

The loader and sponger take the stop coins, and chock the trucks 
as soon as tlio caniage is clear of the jxirt ; the captain makes up 
his trigger lino. 

The left roar-man chokes the lulf of the train tackle ; all the Nos. 
close up, facing the gun. 

“ Stop the vent — ^povu/e — prepare to load with shelU^ 

The captain examines the vent with his ]>riming-wiro to see 
if it is clear. He then stops the vent with his left tlumih until 
the gun is loaded, not taking it olf cvem to prick the cartridge, 
before the loaders are clear of the mirAzle. 

'!'h,e sponger and loader step to the muxsslo, ])aHsing over hreeeh- 
itig and side tackles ; the 2nd man on the right gives the sjxonge to 
the sponger, who forcoB it into the bore ; the 2nd man then takes 
the rammer with a fiat head, and lays it. between the sponger and 
loader, the rammer head touching the fore axle-tree, and the skiff 
resting on the port sill. 

The sponger, aided by the loader, turns the sponge several times 
in the hottom of the bore, so as to use the worm ; he then with- 
draws it, still turning it round, and gives it a few taps on the 
muzzle, to knock off any particles of dirt ; ho tlien gives it hack to 
the 2nd man, and takes the rammer. 

The captain introduces the priming-wire into the vent, to see if 
it is clear; if not, the sponger sponges again, the capkxin stopping 
the vent all the time. 

The right rear-man cleans the hammer, and examines sponge and 
rammer ; the side tackle-falls are passed along. 

Load'^ 

The Ist man on the left faces half-round, and takes the cartridge 
from the powder-man, and enters it bottom fix-st ; the loader and 
sponger then press it home to the bottom of the bore by successive 
motions at the full length of the arm ; the sponger makes sure that 
it is home hy the length of the rammer, and gives xxotice to the 
captaiix by striking on the gun; he then stretches out his arm, 
and, aided by the loader in the same position, remains ready for 
ramming home. 
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The powder-man goes for another cartridge, keeping tlie case 
■xinder 'Ms ''left; arm;-. 

Ram homeJ^ 

Pit© sponger and loader give tlie cartridge two Mows, and let go 
tke rammer ; tke captain ascertains tkat tlie cai-tridge is liome ; if 
it is not, ke makes tlie negative sign to ram kome again ; if it is 
home, k© makes tke affirmative sign, and tke rammer, witk tke flat 
kead, is passed to tke 2nd man; tkis man takes tke kollow-keaded 
rammer in kis left kanfl, ready to pass it to tke sponger. During 
tkis time tke 1st man on tke left stoops down, takes off tke lid of tke 
skell-kox, and gives it to tke 2nd man, wko places it kekind kim. 

Load with shell and wad,^^ 

Tke sponger and loader lift tke skell from tke box, and place it 
in tke bore, wooden bottom first: tke 2nd man takes away tke box, 
and places it bekind kim ; ke takes np a wad. 

Tke sponger uncaps tke fuze by tearing off a strap npon wkick 
tke cover is pasted. 

Tke loader places tke wad on tke skell, and puts kis left band 
before tke muzzle. 

Note.— T ke loaders skould be most careful not to knock tke fuze 
against tke muzzle, so as to expose tke skell to burst. 

As soon as tke skell and wad are introduced, tke 2nd man on 
tke rigkt gives tke kollow-keaded rammer to tke sponger, wko, 
assisted by tke loader, presses it kome strongly to tke bottom of 
tke bore. 

Tke sponger ascertains tkat it is kome by tke lengtk of tke 
I rammer, and gives notice to tke captain by striking on tke gun ; 

< tke loader and sponger tken remain ready, witk arms stretcked 

out, to ram kome. 

Ram homer 

Tke sponger and loader ram kome witk two blows ; tke loader 
tken returns to kis place. Tke sponger witkdraws tke rammer, 
and gives it to tke 2nd man on tke rigkt, wko lays it on the deck. 

As soon as tkis is done tke captain pricks tke cartridge -with a 
thrust of tke priming-wire. At tke same time tke left rear-man 
places tke handspike in tke iron ring, goes to tke train-tackle, 
unckokes tke luff, takes the fall in kis hands, ready to ease tke 
gun out. 

Tke rigkt rear-man, and tke last man but one on tke left, stretch 
along tke side-tackle falls. The loader and sponger ascertain tkat 
tke stop-coins can be easily removed. 

435. Observations on tlie Exercise of the Shell-gun 
of 22, and of 30 Centimetres. 

_ The shell-gm of 22 oentim., mounted on the modified naval oar- 
; riage, is provided with two handspikes and a roller lever director. 

To work it, the lever is shipped in the train-loop, and the rear of 
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flio caiTiago is lifted up by weiglimg down upon it ; tlie two band- 
spikoB are also used against the carriage to train the gtm. 

The shell onght to he entered two or thre^e inches into tho bore 
l)efo,r(3 it is TUI capped. 

If by ac(‘idont the fuKO shonld iguito ludore it is entered, there 
wonhVho tiino encmgh to throw tho shell overboard, the fuze 
burns nearly a ininuto before it connuuiiicuUes with the charge. 

If tho fuze slumld ignite when the shell is i n the luire, tho loader 
and sponger step outside, and tho captain places hiiuscdf in a line 
with the men on the right of the giiiu” 

If tho shell will not enter, it must ho returned to the shell- 
room. 

It is not proper to keep guns loaded wdtli shell, as there are no 
means of drawing them out again. 

It. will not do "to tire doxihie Bhcll, as one, and sometimes both, 
Imrst at the muzzle. 

When loading ■\vitli case-shot, the 2ud and dr<l men on the left 
place it, like the shell, under tho muzzle, so as to ho handy for 
loading. 

limn home,'^ 

It happens sometimes ixi shell-guns (d largo (mlihre that the 
cartridge is not homo, het%aus('! of ilie diircrtuua^. hetween the 
diameter of tlio cham1)or and tlu^ diaundcu* i>f the liore: the flat- 
headed rammer should not he withdrawn until the ca}>tain is cpiite 
sure that tho (Cartridge is hmm^. 

Tho negative sign is made hy holding the priming-wire perpen- 
dicular over the vont-field. 

l1io aflirmative sign is made hy moving the priming-wire smartly 
to tho right. 

The shell-gun of 30, mounted on the naval carnage, and the 
ordinary gun of 30, loaded with shell, are worked as the shell-gun 
of 80, with this exception, that the riglit rcai’-man Ixas nothing to 
do with placing tho shell : tho left rear-man only goes for tho shell, 
and takes hack the exxipty box. 

Also when firing shot from the shell-gun of 30, the common 
exercise and simultaneous loading will be used. It is assumed 
that cartridges wdth spherical bottoms arc KU]>plied, in which case 
the hollow-headed rammer only W’-ould he used. 

If the Bhell-gun of 30 were mounted on the carriage called 
“ Homme,’’ the pointing being done by screw, would be done as 
mentioned underneath. 

The other orders remain the same nearly. 


^ No one who reads this and tho previous passa^a-N and the various cautions 
given m the^ regttlations for conducting shell firing in the Pritish Navy 
(Arts. 272, 274, 276, dso.), can fail to perceive at a glanc'e that a strong primd 
/acfecasoof danger to the users stands coufeEsed ; and it is (jnite ehnxr that 
those dangers must, as Geneml Paixhans most justly observes in his letter 
(Art. 305), be multiplied in proportion as those treaciun'oiis weapons are 
accumiilaled on tho decks of a ship. 
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PoinV’ 

TRe captain raises Ms tangent to the Reiglit ordered by the 
officer, and according to the charge which he knows to be in the 
gun; then he places himself to the right of the train-tackle, left 
foot advanced and flat, left hand on the base-i'ing, and the right 
hand on the handle of the screw. 

The 3rd man on the right also seizes the handle of the screw to 
assist in pointing, which is done by getting the line of sight in the 
same manner as with common guns. 

If the pointing is very oblique, the captain proceeds as with 
common guns. 

The caj)tain takes his trigger-line, and acts as with common 
guns. The 4th man on the left ships the lever director ; then, 
aided by the 4th man on the right, moves the gun to the right or 
left until the captain has got his line of sight. 

As soon as the pointing is done the captain gives the word 

ready, when the 4th man on the right unships the lever director 
and keeps it clear of the tincks. 

436. Exercise on both Sides, with the Shell-guns of 
80 and 30. 

Two auxiliaries must he added for the gun of 80, and one for 
that of 30. They are necessary to bring up shells. 

Man hotli sides,^^ • 

At this order, the captains who leave their guns deposit their 
gear on the button, as in the ordinary exercise. ' 

The Nos. go over to their guns ; the auxiliaries go to the gun of 
the provisional captain, as 2nd and 3rd men on the left. 

437. Shell-Eooms. 

The shell-rooms are placed below the orlop decks, before the 
wine-room. 

They are secured against fire and damp, with the same care and 
in the same manner as the powder magazine. 

The bulk-heads which separate them from the main hold, which 
are not fianked by tanks, should be cased with iron plates. This 
mode of casing will he applied to all small ships. 

The shell-room should he capable of holding its complement of 
shells. This is easily determined by the number of shells and the 
cubical contents of the boxes. 

Note. — A new mode of stowing shells is being tried at the pre- 
sent time in a frigate at Rochefort. It is that they should no longer 
he stowed in boxes. There are compartments, as in the limbers of 
howitzers, which unship, and in which the shells ai'e stowed so as 
to take as little room as possible. This is very advantageous, as 
the boxes are suppressed and the number of shells doubled without 
increasing the shell-room. This mode is now indispensable after 
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1,1)0 imn-caso in tho mimbor of slioll-ffiins in ,sl)i,-,,s. Exorcisino. .l,„n 
lOiiy 1)0 koi)t in tlio wings or in tlio orlop. ^ ^ 

.«8. System of M lo Oapitaiue .le Yaissoan L„™ol 
o{ Ktinvmg JWdcr, Shells, aiul Shol,. ^ 

M. LngtH.l Laving jmLliHlicd an oxoellcui paniplilot on tlio s1owna« 
of powder, Hludls, au<l shot, tluH systoiu Ians iLi f.dlowal 
now slnps, and in niuny of ilio old onos. ^ 

S/io/: /aHcXwo-.— Sliot, ai’O kept on luwrd in i,oo in-oal; mnnLm-., +„ i 

.11 f.h.yil i„H„ l„k,„ l'„ IHg.,.., „ in 1 

firsi; tiling is dryness, and next position. In oonsoqnoneo tlfev Iro 

s:rs;.'t! a."’"" ”» "*>■ - a 

Every kind ot shot should have i1.s siatariilo looker slso oT,e>™' 
pre.ssly for hollow shot or shells loaded with sand, in soino ships 
Ins naiy ho plaocl hetween the ehain-pnmp wells and tho Sp 
n (.11. 1 Ins -lopeiids upon h(,m' ia,r tho niaiii-liatehwaT is hefore «io 

niannnasi hut the llooring sliouhl ho raised so ns t o ho o£Ir of ho 

iT I*' ''"‘‘H ''ioilked and payed. 

/ayit M,.//w-,wt..,-..Iironi tlK) pnni]>-well, in the spa'eo hotwoon it 

oomniodions looker havo been 
Inn t to wai ain a great pint, of tho shells in ihdr ho.xeH. Thodoora 
ol those lookers open m the wings, and tho passing of tho shells is 
easily arranged eiihor np tho luuin-hatohwily or that of tlio W 

yyrff-mwi.-.Against tho “me d tew,” hoforo tho powder 
magazine, lookers 70 oontinu'-tros doo]) are niado, wliioh doLt in- 

£r “ “» *“p i" *1*?^ 

Jh sriSacSt* )“£;’?’■ “ 

erfu loekors or magazines oimn upon that iiart of the wino' 
or P^W’inyliioh iiassos hoforo thorn from ono side to tho other so 
as to facilitate tho passing up of tlio shells. 

439. Powder Magazines. < 
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TRe magazines are well caulked and payed ; but as dryness and 
the working of tlie ship open the seams, gTeat care should be taken 
to solder the sheets of co23per which strengthen the lower half of 
the magazines. This operation renders it possible to drown the 
magazine if necessary. 

It being snjDposed that the vajjonr arising from the persj)iration 
of the men may be injnrions to the cartridges, openftgs are made 
in the sacs a tern, in the form of the letter V, so that the exterior 
should not correspond with the interior. 

Each opening is covered with a sheet of eo];)^)®!* pierced with 
holes, and protected by a tra|) to intercept draughts in case of a 
. ■■•Storm.' 

The magazines should be placed as low as possible, to increase 
the chance of secuiity when fighting to leeward in a strong breeze, 
or with a land wind against a fort firing red-hot shot. It is thought 
that the crown of the magazine should be placed from 80 centi- 
metres to 1 metre below the orlop deck. At this distance, under 
the planking of the orlop, there is in each magazine a solid piece 
of timber extending over the whole surface. These timbei's are 
covered with iron jdates instead of lead, because it is better for the 
vegetables which are stowed in bulk upon them. 

In frigates, vegetables are not stowed there, but the gunner’s 
spare stores. 

Between the crown and the deck the space is measured so as to 
stow in frigates 5 tier of cases, and in line-of-battle sliijis 6. 

A plank is placed for a man to stand on, so that both in frigates 
and line-of-battle ships there shall only be 4 cases above the plank, 
which enables a man to reach the cases. 

In line-of-battle shi|)s the u]3per cases should be used up first. 
As soon as they are empty the magazine becomes like that of a 
frigate ; and it is not necessary to displace the jDlank, because un- 
derneath it is stowed powder of an inferior quality and boat’s 
ammunition. 

It has been thought necessary to separate the handing-rooms, 
under the magazine passage, from the entrance to the magazines : 
they have been placed in the angles of the magazine, taking up the 
space of 4 cases. These “ guerites” are entered by scuttles cut in 
the orlop deck. 

There ought to be as many jpassages as there are batteries to 
supply: these passages are placed, in frigates, at the foremost 
angles, and in line-of-battle ships at the four angles. 

It remains to see how the passing uj) powder can be done without 
error or confusion. 

When there are in one battery two different calibres, viz. guns 
of 30 and shell guns, these last are always the fewest ; consequently 
if their cases 2 :)assed through the same scuttle as those of the guns, 
they would interfere with the latter, because they would remain 
too long on the stands. There must be, then, in each deck two 
scuttles, and a third for the sleeve or wind-sail for the empty cases. 
(Fig. 42, p. 450.) 
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Thift arrangement is made on eaeli deeic, forward and aft. Of 
tlio two Mcnttios tlio foremoBt one (.mght i.o l>o appropriated to tlie 
Hliell-gtuiK. 

Thns it is very simple— tlm powiler’-man limls always at liis proper 
sentllc UK', ftill case that 1 h^ is in \yi\ui of, 

dliis (listinction, so important in the ]>nssago (d tlio powder, is 
not nooessarf in tilio maga^anes: the eari ridge-oases of guns and 
slicll'guns enter and jkiss cmt. hy the ])assage a]>pro])riated to each 
]>attory. All chanta'- of eonfusion is avoidetl by giving to the eases- 
of shoih'guns a pa-rtienlar mark, wdiieh ivS easily recognised hy the 
men in tlio magazine, and also theses in the orh>p who place them 
on their stands. 

The marks are mu, do in wduto paint ; ami, to he easily known in 
the dark, they ha.Tc a litie with knots a<K‘ording to tho'hattery for 
which they arc destined. 

As CTt'ry 1 )atte ry has its special })assage, the cartridges for each 
hattery slumld ht^ stowed near its own passage 

11ie passage at the afttn* siurhoard angltj fur the lower deck. 

I >it h) after pi a*t angle middle deck. 

Ditto formuost starboard angle main-deck. 

Ditto foremost port angle. upper deck. 

The light ing of the magazines h*avt‘s not liing to he reipi ired. With 
a lamp corresponding to the direction of each inner ‘‘eonrsive” 
(half deck), tlu* lentienlar gla.sst‘s iu'iug placed in the exterior and 
interior of the hulk-heails, there is no tlangcr in placing the lamps 
of the foremost magazines in the t^amhuse (si ore-room), and those 
of the after magazine in the luuuling-rijoms. 


SECTION TI.— ON OUNPOWDEK A.NI) OUN COTTON* 

440. Groat errors in the practice of gunnery arise 
from those diminutions in the strength of jiowder, which 
invariably result from any absorption of moistnn?. Naval 
ammunition, being particularly liable to be thus injured, 
should be protected with special care and precaution 
from the influence of those pernicious damps to which 
it is continually exposed. 

The only sure way of discovering whether a ship’s 
magazine be damp or not is to observe the indications of 
an hygrometer. In default of a proper instrument of 
this kind, soak a sponge in a solution of salt of tartar, 
or common salt and wate, and then let the sponge he 
well dried and weighed; on placing it in the magazine, 
if the latter be damp, the sponge will become heavier. 
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441. The most eflfectual method of protecting gun- 
powder from damp is to keep it in close vessels with air- 
tight covers ; copper cases have accordingly been pro- 
vided for this important purpose ; and all gunpovrder, 
whether in bulk or made up in flannel cartridges, is 
stowed in metal-lined cases or barrels, each case con- 
taining 120 lbs., and each barrel 90 lbs. The top is 
removed by means of a key, and the bung-hole under- 
neath is made air-tight, with a tubing composed of bees- 
wax and tallow. No expense should be spared in pro- 
viding a supply of these vessels suflScient for a state of 
war ; for so long as gunpowder is exposed to suffer great 
and unknown losses of strength, all attempts to attain 
much accuracy in practice, will, in cases of protracted 
service, be defeated. 

442. No degree of care, however, can altogether pre- 
serve naval ammunition from receiving some degree of 
injury by exposure to marine damps ; because a quantity 
sufficient for immediate use must always be kept ready 
for serving out, and consequently unpacked from the 
close vessels ; and in the exigencies of service in remote 
regions, ammunition of doubtful quahty may be procured 
from stations which may not have been recently sup- 
plied ; or it may be necessary to use powder obtained 
from the capture of an enemy’s magazines or vessels. 
It would appear, tlierefore, to be desiiable that vessels, 
sent on distant and protracted service, shoxxld be pro- 
vided with means by which to ascertain the condition 
aiid strength of their ammunition ; otherwise ships 
stored abroad, or that may have been long at sea without 
having their poAvder examined and tried by competent 
persons at ordnance stations, may be exposed to go into 
action with ammunition, apparently in good condition, 
but so deteriorated in strength as to produce very disas- 
trous consequences. This, it may fairly be suspected, 
has very frequently occurred ; perhaps much more fre- 
quently and seriously than we are aware of. It must, 
indeed, have been from such circumstances, that, at 
different times, an inferior degree of strength has, 
without reason, been ascribed to English powder. 


470 


NAVAL QXINNEEY. 


Part IV. 


443-. If the condition and strength of naval aminn- 
nitiun were to be ascertained by iictnal experiiuent, from 
tinio to time, by the proper anthorities in the siiip to 
which it belongs, commanders W(,>uld no longer be ex- 
])osed to make tlie mortifying discovery of the weakness 
of their anunnnition in the imjiortant moment of 
service-practice. Provided with the means of doing tins 
jnevionsly, officers would either be enabled to report 
the damaged or nnserviceable state of their gunpowder ; 
or, knowing its condition, endeavour to procure a supply 
of better (quality, if their own could not he restored to 
scrviceahlo efficiency l)y drjung. It is requisite, there- 
fore, that naval officer’s, and j)a,rticularly master-gunners 
of shi])s, slionld he qnaliliod to jndgo correctly of the 
condition of their gunpowder hy inspection, and be 
tangbt to conduct those experiments by which its 
strength may he ascertained. For tlieso important 
reasons, instruction on this subject is considered indis- 
])cusab]e in tiie course of training established at the 
depots of naval anmumition, 

444. The only infallible test of ibe goodness of gun- 
powder is experiment ; but tliere are certain appearances 
and indications by wliich an estimate of its quality may 
be formed. 

Gunpowder should be of unilbrm colour, approaching 
to that of slate. The particles shordd be perfectly 
granulated, free from cohesion, and should admit of 
being readily poured from one vessel into another ; if 
otherwise, it may bo concluded, cither that the powder 
has been imperfectly glazed, or that it is damp. Gun- 
powder should he devoid of smell : if it have a disagree- 
able odour,.. it may arise from a practice which the 
author, believes is not uncommon — that of heating the 
nitre excessively, for the purpose of drying it the more 
effectually. By this process a portion of the nitre may 
he decomposed; if so, potash,* instead of nitrate of 


.Nitrate of potaeb. may Ib formed by tbe beat being (‘arelessly applied, but 
it is doubtful whether pure or free potash is j it rcfiuires at least a dull red 
heat, if not more, for that purpose. 
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potash, will form ,a part of the powder. Nitrate of 
potash, it is true, must be very highly heated, in order 
to produce potash ; hut when over-heated in the process 
of fusion, too large a portion of nitrate is converted into 
potash, and tliis last, being very deliquescent, is not so 
efficient as undecomposed nitre. To ascertain whether 
the nitre has been decomposed to the degree of evolving 
potash, dissolve some of the powder in pure, or rain 
water, and add a solution of silver to that of the powder. 
If a black precipitate he formed, it may be concluded 
that sulphuret of potash exists in the powder. 

It is possible, however, that the nitre may have been 
partly decomposed by having been over-heated, and 
consequently that the powder will be liable to become 
damp, from the deliquescent nature of the potash, 
although no sulphuret of potash may have been formed. 

445. Gunpowder will very readily attract moisture 
from the air, if manufactured with nitre containing 
deliquescent salts, such as impure common salt : if this 
be the case, a solution of silver, added to one of the 
powder, in pure water, will give a white eurdly precipi- 
tate. If an impurity of this nature be found to exist, or 
if powder, though originally composed of well-purified 
ingredients, should once become so damj) from the 
influence of sea-water as to increase its weight beyond 
the quantity allowed in the proof, no dependence can be 
placed on the quality of the powder ; for sea-water con- 
tains so large a quantity of deliquescent salt, that, as in 
the preceding case, although the powder may frequently 
be dried, and sometimes appear not to be damp, yet it 
will re-attract moisture from a moist atmosphere as often 
as exposed to it. Pure common salt is not deliquescent ; 
when ^It deliquesces it is a proof that it contains 
muriate of magnesia. The deliquescence of different 
samples of nitre depends upon the rough nitre having- 
contained impure common salt, and that in the process 
of refining, the whole of the deliquescent salts have not 
been separated. It is by no means uncommon to adul- 
terate crude nitre with common — ^that is, with impure 
salt. Nitrate and muriate of lime, and nitrate of mag'^ 
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iiOHia, avo alfio deliquescent salts; but well-made gun- 
])(nvder does not get damp by exposure to air, at least 
not so much as to deteriorate it— the glazing and the 
other ingredients prevent, or correct tlic h}'grometric 
property of pure charcoal. 

In powder which, however, has become damp, large 
lumps are formed. If the injury be not very consider- 
able, these concretions may lie laaluced by drying, rub- 
bing-, and loosening ; but gmqiowder tlms affected, never 
altogether I’cgains its lost force. 

44(). Dampness in powder of good manufacture does 
not, in general, arise, as is commonly supposed, from 
the nitre attracting moisture. Dure nitre is not in the 
slightest degrac deliquescent, it is not even hygrometric, 
Avhereas charcoal, particularly when newly made, imbibes 
acpicous va]»our with such avidity, that a piece of per- 
fectly dry and well-made charcoal, exposed to the action 
of the air for a week, will increase in weight about 14 
or IT) per cent., and the matter absorbed consists princi- 
pally of aipicous vapoui', 'rims ])OWtler of the best 
quality is liable to become danpi from a. circumstance 
which cannot be prevented by any degree of care in pre- 
paring the ingredients, and wliicli (;au only he avoided 
by efectually excluding tbe atmosjihcric* air. It has 
been thought right to state these circumstances, for the 
purpose of showing to the members of the profession the 
vast importance of a general adoption of air-tight vessels 
for stowing naval ammunition ; and it may he added, 
that they sliould be introduced by degrees into all 
powder magazines. 

447. It will not, in. general — perhaps never — fall to 
the share of naval officers to restore damaged gunpowder, 
by drying it in large quantities by artificial heat : it 
may, however, become necessary for them to do so occa- 
sionally jn small quantities. IBnt whatever be the im- 
probabilities of naval officers or gunners being called 
upon to superintend or conduct such a process, it is 
proper they should know the precautions that ought to 
be observed. . ^ 

In drying gunpowder that may have become damp, 
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great care should be taken to regulate properly the 
degree of heat applied to the process ; for there are 
several temperatures, considerably less than that re- 
quired to explode the mixture, which are nevertheless 
capable of injuring it extremely. If the heat to which 
it is exposed be above 140° of Fahrenheit, the sulphur 
will begin to rise in vapour. At about 240° of Fahren- 
heit the sulphur will melt, without igniting the nitre, — ■ 
the uniformity of the granulation will then be destroyed, 
and a number of small knotty lumps formed. These 
effects upon the sulphur may easily be shown by scat- 
tering a few grains of gunpowder upon a plate of metal 
heated unequally. The grains that fall upon parts 
much heated will instantly explode. In other parts the 
small, blue, lambent flame of the sulphur will be seen to 
rise and subside without exploding the mixture. A still 
less degree of heat will cause the sulphur to melt and 
STxblime, and a certain inferior degree of temperature 
will also cause it to volatilize. 

The degree of heat used in the stoves for drying- 
gunpowder, should not, therefore, be above 140° of 
Fahrenheit. 

When gunpowder has become utterly unfit for service, 
the nitre may be separated by putting it into vessels 
containing water, by which the nitre will be readily 
dissolved, and may then be crystallized by evaporation. 

448. The strength of gunpowder has been so much 
increased of late years, that tables of ranges, formed 
before the commencement of the war (1793-1816), are 
no longer considered correct rules for practice. This im- 
provement in the strength of ammunition is principally 
owing to the process of charring wood for the manufac- 
tui-e of gunpowder, in iron cylinders, — hence the term 
cylinder powder. The wood, properly seasoned and pre- 
pared, is put into cast-iron cylinders, placed horizontally 
over stoves, and the front openings closely stopped. 
Heat is then applied ; when the pyroligneous acid passes 
over, and inflammable gases are evolved through tubes 
inserted in the hack parts of the vessels. The gas 
is generally suffered to escape— the acid liquor col- 
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loctcd in casks ^and the carhoTi left, ntiro in tko itati 
ref. oris. i ‘ Mit non 

441). Lay a draefnn or two of powder on a nioee of 
clean wntin^v-paper, and lire the lu;ap l.y means of . 
red-hot non wire: if the ihune asceiu! cp'iickfv, with ^ 
good report, leaving the paper free from white specks 
a.nd^ do not burn it into lioles, the goodness of 4e 
ingredients, and proper manufacture of the powder 
may be Bafuly .inferred.^ ^ 

When goJd gunpowder is blasted upon a elea.n plate 
of copper, no tracks of foulness should be left ^ 
Gunpowder exiiosed for seventeen or eighteen days 
to the_ influence pi the atmosphere should not increase 
materially in weiglit. Quo hundred ])ound.s of powder 
sbopld not absorb more than .12 oz. If it incinase in 
weiglit more than 1 per cent., it is a proof that W 
quescen sidt abounds in a dt^gree w],ic]> should warrant 
tiie coiidiaunatioin oi tJic powde^r. 

450. Tlui modes of examining merchant’s powder 
are, by eye, by bam , a, ml by ladle. TIh> colour should 

qu<dity. If the powdi.u; be soft or hauler hi grain to 

than 

Fltm .nf f the grain bo bard, 

clean and good, and the powder pass the trial for 

bFw then proved by three rounds 

being fired in the Li>ronvette mortar, and if it pass 

fnrol ' 11 into a box ^r- 

haying been previously weighed, and it is again 

compared with that of three 
tbFF^WnltV^'"^^^Afr original samjile, 5 ])er cent, less 
Wd^ff^F"^ (Government powder l,,eing al- 

on cnnnA?r^ » range on this occasion, “ilasliing” 
on copper plates is the last pijoof. 
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451. To prove tlie strength of large grain or common 
powder, 2 oz. are fired from 8-inch Gomer mortars, at 
an angle of 45°, placed on stone beds, and so fixed as 
not to recoil. These mortars are loaded with shot 
weighing 68 lbs. ; and the average of such ranges, with 
the Government powder of Waltham Abbey, is 250 feet. 

Powder made of common pit charcoal will only pro- 
ject such a ball, under the same circumstances, about 
220 feet. Powder that has been re-stoved will only 
produce a range of from 107 to 117 feet under like cir- 
cumstances. These facts show the vast reductions in 
force, and the great loss of accuracy, which invariably 
and iiTemediably attend any deterioration in that full- 
proof condition of gunpowder upon which all rules of 
practice are formed. 

A musket charged with 2 drachms of fine-grained, or 
rnusket-powder, should drive a steel bullet through 15 
or 16 half-inch elm boards, placed | of an inch from 
each other, the first board being set at 40 inches from 
the muzzle of the musket; but with re-stoved gun- 
powder the bullet will only perforate from 9 to 12 of 
the boards. 

The quality of large-grain powder is ascertained like 
that of the merchant’s powder, by its general appear- 
ance, its firmness, glazing, uniformity of grain, and 
density. The weight of a cribic foot of Government 
gunpowder must be 58 lbs. The process of “ flashing ” 
is also used to ascertain the quality of the gunpowder. 
About 3 drachms are placed on a copper-plate, and fired 
with a red-hot iron to see that no residue or foulness be 
left. 

452. The quality of fine-grained powde'r for muskets, 
&c. is tested in the same manner as the large-grain 
cannon-powder ; and its strength proved by firing 2-oz. 
charges from the half-pounder gun Eprouvette. 

But the proofs of gunpowder by range, in the manner 
started, require means which can only be found at the 
principal Ordnance establishments at home ; they cannot 
be resorted to by the navy on most foreign stations, and 
are not always to be had on home service. 
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453. To practise with the Eprouvette, cliarge it with 
a small qxiantity of loose powder, hj meaira of a ladle. 
Eaisc the muzzle by pushing’ the piece forward, and 
preKSs the powder lightly together with a rammer-head ; 
then sot the index, by pi'essing the limb in contact with 
the head of the frame, and note the division pointed out. 
The piece should be primed with a thread of quick- 
match, and fired by a port-fire. After the Eprouvette 
has made freely its first recoil, the vibrations should be 
gradually stopped, taking care not to touch the index 
or its limb. The division pointed out on the quadrant 
vdll then show the efiect of the charge ; and the strength 
of the powder may be estimated by comparing the extent 
of the vibration with that which is known to be due to 
powder of proof sti’ength. 

The vibrating Eprouvette being fired with 2 oz. of 
powder, the index should describe an arc of recoil of 
26° with proof powder ; and with re-stoved and all other 
descriptions of powder, not less than 24°. 

ON atTN-COl'TON. 

454. In 1846 some experiments were made in Paris 
with the recently-invented gim-cotton, in a musket sus- 
pended from a horizontal axis similarly to the gun-pen- 
dulum or eprouvette ; and the following is a table in 
English denominations of the initial velocities obtained 
with different charges of the cotton, the charges being 
so pressed that their lengths might be nearly propor- 
tional to their weights : — 


Charge 

Velocity 

in Troy Grains* 

in Feet. 

15.44 

497 

30.89 

1035 

46,83 

1348 

61.78 

15(35 

77*22 

1700 


On comparing these velocities with those which were 
observed to result from equal charges of gunpowder, it 
was found that 77.22 grains of gun-cotton produced an 
effect on a musket-ball equal to that of about half an 
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ounce of common gunpowder ; and from some experi- 
ments made by M. Arago, the force of the cotton ap- 
peared to be about three times as strong as that of gun- 
powder. 

The report is said to have been strong, but less 
fatiguing to the ear than that of gunpowder : there was 
no appearance of smoke, a short flame only being seen 
at the mouth of the piece. After each fire there was 
left in the bore a quantity of condensed vapour of water, 
with a little carbon ; and unless the bore was cleaned 
after each firing, the velocity was sensibly diminished. 

It may be observed here that the successive incre- 
ments of velocity arising' from the successive increases 
of 1 gramme (.035 oz.) in the charge, form a regular 
decreasing series. This law is peculiar to the gun- 
cotton, and seems to result from the regularity of its 
chemical transformation : common gunpowder, being an 
imperfect compound, does not exhibit such regularity. 

In firing against a plate of cast-iron at the distance of 
15 yards, with a charge equal to 4.6 grains troy of gun- 
powder, the leaden ball was compressed as much as half 
its diameter ; while an equal effect was produced by 
0.76 grains only of gun-cotton. 

Experiments with gun-cotton have been carried on 
at Washington ; and from these it was found that the 
initial velocity of a ball whose diameter was 5.69 inches, 
and weight 24.33 lbs,, with a windage equal to 0.136 
inch, and a charge of cotton equal to 1 lb., was 1080 
feet ; with a charge of 2 lbs. the initial velocity was 
1413 feet. A musket-barrel loaded with 120 grains of 
cotton, and carrying one ball, with a wad, burst at the 
breech. 

455. In order to ascertain the relative force of gun- 
powder and gun-cotton for mining operations, the 
French experimenters caused a hole to be bored in a 
piece of rock having the form of a prism, and placed in 
it 4-6 ounces of gunpowder; the hole was tamped, and 
the charge being fired, the rock was split by the ex- 
plosion in two lines at right angles to one another : 
thus dividing the mass into four equal fragments. A 
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similar piece of rock, of tlie same size nearly, being- 
bored, and tlie bole charged mtli 1.66 onncos only of 
gun-cotton, the explosion split the rock in one line, di- 
Aoding- it into two nearly equal parts, thus |>Toducing 
the effect of nearly three times the qutmtity of gun- 
powder. 

456. Tlie following circumstances, from the second 
report of Major Mordecai on his experiments at Wash- 
ington in the years 1845, 1847, and 1848, for the pur- 
pose of determining the fitness of gun-cotton as a sub- 
stitute for gunpowder in the military service, will be 
read with interest 

1. Explosive cotton biu-ns at 380° Fahr., tlierefore it 
will not set fire to gunpowder when burnt in a loose 
state over it. 

2. The projectile force of explosive cotton, with mode- 
rate eliarges, in a musket or cannon, is equal to tliat of 
about tAvice its weight of tlie best gunpowder. 

3. When compressed by hard ramming, as in filling 
a fuze, it burns slowly. 

4. By the absorption of moisture its force is rapidly 
diminished, but the force is restored by drying. 

5. Its bursting effect is much greater than that of 
gunpowder, on which account it is well adapted for 
mining operations. 

6. The principal residua of its combustion are water 
and nitrous acid : therefore the barrel of a gun would 
be soon corroded if not cleaned after firing. 

7. In consequence of the quickness and intensity of 
its action when ignited, it cannot be used with safety in 
the present fire-arms. 

8. An accident on service, such as the insertion of 
two charges before firing, would cause the Imrsting of 
the barrel ; and it is probable that the like effect would 
take place with the regular service charges if several 
times repeated. 
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PART Y. 

ON THE TACTICS OF SINGLE ACTIONS AT SEA, WITH OBSEE- 
VATIONS ON SOME NAVAL OPEEATIONS BETWEEN THE 
OF G-EEAT BEITAIN. AND THE UNITED STATES. 

457. Although tlie alliance between steam and wind in 
the propnlsion of ships of war, whether the two motive 
powers act in combination to produce the tactical evo- 
lutions of a fleet, or whether steam-power is merely an 
auxiliary to tliat of wind in the movement of a single 
ship (called by the French in this case b&timetit miwte), 
will no doubt make a great revolution in the modes of 
maritime war — a sidijeet which will be treated by the 
author in a forthcoming work on Steam Warfare ; yet, 
as has been well observed in a recent pnblication,^^ 
sailing-ships, particularly frigates, in seas remote from 
Europe, will probably for many years have to contend 
in the ordinary manner, and according to the principles 
of the existing tactics for sailing-vessels. On this ac- 
count the author purposes to repeat, with some correc- 
tions, what he had stated in the former editions of this 
work concerning the tactics of single ships, with the ob- 
servations he had made on some naval actions which had 
taken place during the late war between Great Britain 
and the United States. 

458. A review of the tactics of some of our naval 
actions with the United States wall be found to yield 
many useful deductions in support of much that has 
been advanced in the course of this work. 

The reasons which have induced the author to attempt 
a review of these important occurrences, are to show 
that the United States’ commanders so circumspectly 
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aaid cantioiisly adapted their tactics to the superiGr 
powers of their annainent, tliat even when opposed to 
very inferior nnmhers and quality of ordnance, they 
woudd neither approach, nor permit ns to join in, close 
battle, until they had g-aincd some (lecisi\-(' advantage 
from the superior faculties of their long guns in distant 
cannonade, and from the intrepid, uncircnmspcct, and 
often very exposed approach of assailants who liad long 
been accustomed to contemn all manaunuang, and who 
only considered bow to rush soonest into yard-arm 
action. Such, unquestionably, was the character of 
these proceedings. The imcircumsj-iect gallantry of our 
commanders led our ships, unguardedly, into snares 
which wary caution had spread ; and in point of fact 
our vessels were j in almost every instance, so crippled 
in distant cannonade, from encountering rashly the 
serious disadvantage of making direct attacks under the 
powerful fire of whole broadside batteries, that ail tliose 
close actions which terminated unfavom’ably to us may 
fairly be considered to have been Ibught under very dis- 
advantageous tactical circumstances, oven bad tbe'force 
of tire contending ships been equally matched. 

450. In the action between the “Macedonian” and 
the “ United States,” the American frigate avoided close 
action for a full hour after fire commenced. Captain 
Carden states, “ that from the enemy keeping two points 
off the wind, the British frigate was not enabled'to get 
so close to her as was desired ; and that it was not till 
after an hour’s cannonade, when the enemy hacked and 
came to the wind, that close battle commenced.” This 
shows that Commodore Decanter’s plan of operation was 
to keep at long-shot distance for some time, to try the 
effect of relative precision of fire — to avail himself of the 
superiority of his long 24-pounders over the 18-pounders 
of the “ Macedonian ” — and by edging away from the 
British frigate, which gallantly attempted to close directly 
from the windward, to prolong a preliminary operation 
so much in his own favour. How far lie succeeded is 
shown by the opinion of the court-martial, “ that the 
‘ Macedonian ’ was veiy materially damaged before close 
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action commenced.” When the British frigate was com- 
pletely crippled, the American came to the wind; the 
event is well known. As a display of courage, the cha- 
racter of the service and of the countiy was nobly up- 
held ; but it would be deceiving ourselves were we to 
admit that the comparative expertness of the crews in 
gunnery was equally satisfactory. The author’s object 
being to press home the absolute necessity of training 
to expert practice master-gunners, their crews, and cap- 
tains of guns, he supports his opinion of the vast national 
importance of such a measure by strong, impartial, and 
uni'eserved appeals to facts. Now taking the difference 
of effect, as stated by Captain Carden, we must draw tbi.q 
conclusion — that the comparative loss in killed and 
wounded (104 to 12), together with the dreadful account 
he gives of the condition of his own ship, wdiilst he 
admits that “ the enemy’s vessel was comparatively in 
good order,” must have arisen from inferiority in gun- 
nery, as well as inferiority in force. That our frigate 
should be captured was not at all surprising, considering 
the great odds against her ; and the comparative ravages 
in the two vessels indicate the disadvantages under 
which this gallant officer was compelled to engage. 

460. Let us apply to these and other actions what has 
been said (Arts. 131, 133, and 147) on the comparative 
powers of long and short guns : the qualities of long 24- 
pounders, and their decisive superiority in such distant 
preliminary operations as those with which the Ame- 
ricans introduced, and will continue to commence, close 
action. Do not such facts exact, absolutely, the timely 
preparation of means and qualities necessary to attain 
the most minute precision for distant cannonade, in 
which superior training is, in fact, superior power ; but 
which cannot be sufficiently acquired in our present 
system ? Do not these and the facts mentioned in Arts. 
145, 146, incontrovertibly support the reasoning (Arts, 
391, 392) as to the vast advantages that may be reaped 
in distant cannonade with powerful guns, directed with 
every resource of refined, minute expedient, to gain ac- 
curacy ? The action between the “ Java ” and “ Con- 
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stiintion” was also a very g-allaut, (lis|)]a.v of that nn- 
(lauutod resolution wliicli carried the Ilritisli frigate 
forward to dare her anta.gonist to close adion ; hut this 
was not a very favourable method of joining- in battle 
with a caiitious enemy, who knew well the advantages 
he mig’ht reap by opposing- circumspect ca,ution to the 
open audacity of Ids too bold assailant. 

4(U. So much depends upon the way in which a vessel 
is approached, or brought to action, that the author finds 
it impossible to avoid making a few observations upon 
the tactics of single actions, more particularly as it ap- 
pears, from a close and attentive study of the manoeuvres 
of the American vessels, in action with ours, that the 
tactics of those operations were not matters of chance, 
nor of individual determination, biit a genei'al predeter- 
mined plan of operation, expressly calculated to procui-e 
those advantages whicli our resolute, straightforward, 
but not very prudent methods of attack were expected 
to ])rcsent. 

In entering on this part of his subject, the author is 
not without apprehension that he may he considered 
as touching unnecessarily upon a professional (piostiou 
rather foreign to the subject he lias undertaken, and 
qxiite beyond his powers ; but, to bespeak indulgence 
for this obtmsion, he must submit that an essay on the 
service-practice of Naval Gunnery, according to the 
view the author has taken, and to the plan he has fol- 
lowed, is so insepai-ably connected with tactics that he 
cannot properly avoid touching upon them, notwith- 
standing his inability to treat the important subject as 
it deserves. 

462. The form of action which, in tactical circum- 
stances, has been most tuifavourable to us, is the attack 
from the windward. Of this character were the actions 
in which the “ Macedonian” and “Java” were captured. 
The serious disadvantage of running down directly upon 
an enemy to leeward, to engage him in close battle, is 
so obvious that we can only consider such a plan of 
operation to have been adopted from the unguarded 
confidence inspired by the intoxication of ghn-y in our 
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naval warfare, which had tanght ns to despise all ma- 
noeuvring for position, and to consider circumspection 
as unnecessary, Gruided by such sentiments, it appears 
to have become an established maxim of the profession, 
that whenever an enemy can be attacked, the only 
method worthy of our flag is to come at once to the 
point; and, in the emphatic terms of the seamen, to 
seize the bull by the horns : but this metaphor implies 
that the excited animal rushes also to meet the foe; 
whereas, in the actions above referred to, we have seen 
that the opposite party was perfectly aware that such a 
mode of attack would be adopted, and were so coolly 
and cautiously prepared to receive and prolong it, that 
this plan of approach, bold and dignified though it be, 
may fairly be considered to have contributed very mate- 
rially to the great loss of British blood, if not to that of 
the material trophies now so proudly exhibited. If this 
be so, there is abundant reason for endeavouring to 
bring back that respect for manoeuvring for position 
which was formerly entertained in the profession, and 
which is particularly necessary in attacking from the 
windward ; and so to regulate audacity by scientific cir- 
cumspection, as to know when it is necessary to blind 
the, bull, before it is prudent to attempt to seize him. 
Borrowing an established maxim from the tactics of land 
operations to support this admonition, let it be well 
remembered that he is considered the best officer who 
effects most by manoeuvre, 

463, There is this fundamental difference, however, 
between naval and military tactics, that great advan- 
tages belong to the offensive operations of well-consti- 
tuted and well-commanded armies, whereas in naval 
operations the point of attack is so undisguised that, if 
the defensive operation be well managed, the attacking 
force must be exposed to great and often decisive effect 
previously to close action. That generous intrepidity, 
therefore, which belongs to the commonest person of 
our nation, and which disdains anything that can be 
called foul play, should, when opposed to an enemy, in- 
telligent, cautious, and, in force, generally superior, be 
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reatvained by some circumspection — -Circumspection ! ! 
tlie very word startles the author as he writes it down ; 
a.ud it may convey a similar shock to the feelings of 
those who may read this, and who may also have 
contemned circumspection in all sucli. cases ; but the 
observation is introduced with such support from facts, 
to show that our resolution, courage, and want of cir- 
cumspection, have materially contributed to the suc- 
cesses of a wary enemy, and therefore the author 
ventures to repeat the admonition. The stigma which 
rash men might attach to a prudent observance of cir- 
cumspection, in the mode of bringing on close action 
with a vessel of superior or equal force, should not deter 
our officers from acting with that discretion which will 
lead, upon even terms, to a close terminal struggle, in 
which their native coxirage will be free from the obliga- 
tions of caution. Exit, to reconcile this to the noble 
spirits of our glorious navy, without wounding them by 
any implication, the author will endeavour to show how 
this contcxxipt of manoeuvring for position has been 
promoted, and why this error ouglit to have been cor- 
i-ccted in some late affaira. In doing this he avails 
himself, with infinite satisfaction, of the supporting 
observations of Sir Philip Broke, the distinguislied cap- 
tain of the “ Shannon” (to whom the author is greatly 
indebted for information upon many professional points), 
some of which are given nearly in his own words. 

464. In a great many of the single actions of the 
late French war (1794-1814), the enemy thought of 
nothing but escape ; and, in bringing on a running 
fight, he deprived himself of those advantages which a 
ship may reap by coolly awaiting her enemy’s approach, 
with appropriate manoeuvre of sail and helm. By such 
a measure the enemy gave us all that British valour 
desired — an opportunity of coming at once to close 
action without previous loss, as soon as our vessel could 
come up with her antagonist. Thus all scientific ma- 
ixoeuvre became supeifiuous, and under such circum- 
stances was properly disregarded. 

That the intrepidity of our ancient naval commanders 


Part V* 


METHODS OF ATTACK. 


485 


had given them likewise a dislike of refined manoeuvre, 
is very evident in the pages of onr naval history ; hut 
this disregard of all caution in approach to action is 
only a character of the time, arising out of peculiar 
circumstances, and should now yield to considerations 
of a very different nature. 

Our most accomplished officers, who commanded ships 
at the beginning of the war arising from the French 
Revolution of 1793, not only displayed more caution in 
preparing their ships for action than was subsequently 
used in a more triumphant period of the naval war, but 
also held in high respect all scientific manoeuvring, with 
a view to gain the most favourable position for action. 
That this was the professional feeling is well known^ — 
that it is not so now is the consequence of that deterio- 
ration in the European navies already noticed (Art. 3), 
which first led us to relax our warlike circumspection, 
and then taught us to contemn it entirely. 

465. Our modern ships of war, particularly frigates, 
are not perhaps so well calculated for manoeuvring as 
the old-fashioned ships were, being so much slower in 
turning, on account of their flat futtock and great 
length ; but any system of manoeuvring was hardly ever 
thought of in latter times, and indeed would seldom 
have been appropriate, sure as we were that if we could 
only outsail the enemy, we should be able to bring him 
to close action on very advantageous terms. Under 
such circumstances it would have been absurd, and 
justly injurious to a commander’s character, to have 
attempted any manoeuvring for advantageous position, 
even in the naost scientific way, when it was in his 
power to lay his enemy alongside without difficulty. 
For there is always some danger in bracing and trim- 
ming sails, and particularly in backing them, after ships 
have exchanged a few well-directed rounds, and are 
under each other’s fire. Engaged in such manoeuvres, 
should a chance shot have crippled the assailant, the 
use the enemy would have made of the accident would 
have been to escape, in which case a British commander 
would justly have been severely reprimanded for losing 
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by bis theories a victory which the courage and ability 
of bis officers and seamen would have ensured liad they 
been led at once to an abrupt, impetuous attack. Thus, 
in our Avarlare with European navies, the escape of an 
enemy after we had brought him to action was felt by 
ns as a defeat, and indeed the enemy boasted of it as a 
victory. These circumstances and considerations seem 
to justify, and even to demand, a bold and uncircum- 
spect approach to that critical position in which, though 
we might be disabled ourselves, we were generally cer- 
tain of preventing the enemy from leaving us, having 
him so much under our fire that any refit would be im- 
possible. Tims stood the case, as it regarded single 
actions in general, during the French war ; but when 
we come to meet an enemy so much nearer our own 
stamp of character, and whose warlike navy (so long 
as it is inferior in preportion to his mercantile navy) 
must be well manned, and who will try, in most classes 
of his ships, to keep some advantage of ske and arma- 
ment, — if suclr an enemy seek to join science to his 
other advantages, we must be prepared to answer him 
in his way when we cannot have our own. 

466. In the tactic of the action between the “Guer- 
rkre” and “ Constitution,” there was a good deal of 
mancBuvring, yet the general courses of the two ships 
gradually converged towards each other in a degree 
which admitted of at least an hour’s occasional can- 
nonade before close action commenced. The wind was 
fresh from the north. When the vessels first distin- 
guished each other, the “ Guerriere” was to leeward, 
close hauled upon the starboard tack, the American on 
the weather-beam, standing S-S.W. The “Guerriere” 
opened her fire first (which it is said fell short), and 
soon afterwards the American opened his battery, and 
continued to fire occasionally as he came down. When 
he began to draw near the “ Guerriere,” the British 
frigate several times wore to avoid being raked. Tins 
prudent counter-manoeuvre, to avoid a serious disadvan- 
tage, operated against closing, which accordingly did 
not take place till about an horn' after the action liad 
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commenced. Thus, from tke time the fire opened till 
close battle Began, the vessels, steering- free, kept up a 
sort of running fight upon courses gradually converging 
towards each other. Various very untoward circum- 
stances conspired to terminate this affair in an unfortu- 
nate manner. Our frigate was very short of hands ; 
her powder, it may fairly be asserted, from the testi- 
mony of the American commander, who says “ that her 
shot fell short,” was deteriorated by long keeping and 
damp (Art. 442). Several of her guns and carronades 
broke loose, owing to the perished condition of their 
breechings (Art. 389), and the decayed state of the 
timbers through which the long bolts passed. The 
armament, in guns (28 long 18-pounders), was very in- 
ferior to the 30 long 24-pounders opposed to her. The 
loss of the mizen-mast by a chance carronade shot, and 
its unlucky fall to windward, threw the ship up in the 
wind in a singular manner ; and her other masts, which 
fell soon afterwards, had been crippled previously by 
stress of sail and decay. These untoward circumstances 
are quite sufficient to account for the capture of the 
frigate, and to show, indeed, the impossibility of pre- 
serving her, notwithstanding the gallantry with which 
she was defended ; but they are not sufficient to account 
for the great disparity of loss in killed and wounded, viz., 
78 to 14. If the author is at all correct in what he has 
stated in Arts. 397, 398, respecting the incredibly trifling 
effect usually produced by random broadside volleys, 
given in sudden changes of position, he would say that, 
in wearing several times to avoid being raked, and in 
exchanging broadsides in such rapid and continued 
alterations of position, and consequent elevation of her 
ordnance, the “ Guerriere’s” fire was much more harm- 
less than it would have been had-she given it in a more 
steady position. 

467. It appears that the most advantageous way in 
which a vessel to leeward can receive a dii'ect attack, 
and bring on close action, with an enemy coming down 
the wind for this purpose, is to come to the wind her^ 
self, and there wait, making as little way as possible. 
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wliilst tlie offensive movement is in pinp^voss. This 
opinion requires some introdnctory explanations. 

If two ships, A and B, Fif^. 43, move at an, cqTial 
rate, upon courses equally inclined to eacli other, they 
will approach gradually upon equal tcnns, and come 
close to each other, when arrived at G. If tlxe two 


Fig, 43, 



vessels be equal in force and quality of crew, an action 
brought on in this way would be alike favourable to 
both ; but if either should possess any supe.rior power 
of guns, such as might induce her commander to prefer 
commencing with distant cannonade, and approximate 
gradually to close battle, then it is evident that the 
other vessel should vary its plan of operation, to defeat 
the purpose which the enemy has in view, and which is 
soon perceptible in his actions. 

According to the well-known principle of chasing to 
leeward, the course should be so regulated that the 
chase always bear on the same point of the compass. 
If she be found to draw ahead, the chaser must haul 
more up ; if the chase draw aft, the pursuer must keep 
more away. Applying this to Fig. 43, the more B 
draws aft, that is, the slower he goes, the more direct 
must be A’s approach, according to this principle of 
chasing. Now suppose B, instead of standing-on rapidly 
in the line B 0 converging gradually to A’s course, were 
to remain as stationary as possible, keeping lier broad- 
side turned towards A, it is evident tliat A (whom we 
suppose desirous of coming to close action) cannot ap- 
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l^roacla under tlie fire of B without obvious disadvan- 
tage; consequently the slower B moves on the line B 0, 
the more inciined to that line must he the course of A’s 
advance, as A D, and the niore he will he exposed to a 
raking fire in coming down. If the ship A be so cir- 
cumspect as to come down on a line A E, out of range, 
B should not, upon any account, stand-on to meet him, 
if the relative force of the ships demand circumspection 
on the part of B ; for doing this would be acting exactly 
in the manner A wishes, as is evident by such a move- 
ment falling in with his plan of attack. But if A come 
down in any line A D within range, then B should fol- 
low him with his broadside steadily bearing, as F, and 
in this way should not object to come to close action, 
the previous advantage having been his. 

468. If, having moved upon the line A E, Fig. 44, 


Fig. 44. 



out of range, the ship A should come to the wind at E 
on the same tack as B, and there wait, B should then 
run up to close action, and raking A’s stern, as at 0, 
engage him to leeward, if he will permit. If A should 
decline this, and bear up, as F, Fig. 45, to avoid being 
raked, B may either do so too, and engage him going 


Fig. 45. 
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free, as at P, on even terms, or stancl-on, and, crossing 
liis stem at I), keep liis wind, and maiKonvixi afresh. 

If A, having come down in the line A. E, oxit of range, 
shonld haul up at A 2, Fig. 46, on the contrary tack, 

Fig. 40. 


B, if he is desirous of close action, should immediately 
Avear, or tack, and stand-on slowly, as B 2. If A keep 
his wind, B should wait for him, and thus engage to 
leervard upon equal terms ; but if A attem))t to txjar up, 
across B’s stern, to rake him in passing to leeward, then 
B may either hear up to avoid being raked, and thus, 
as in Fig. 45, engage A close, going free ; or waiving 
this, accept close battle upon A’s terms, as the “ Shan- 
non” did the “ Chesapeake.” To execute this, B should 
not reduce his sail, hut by keeping the maintopsail to 
the mast, and the others shaking, or, when off the wind, 
by bracing-hy as flat as possible, just keep the vessel 
under the influence of her helm, and no more. 

469. But it may be said, a cautious, intelligent enemy, 
attacking from the windward, will come down abaft B’s 
line of fire. Fig. 47, as the “ Chesapeake” did upon the 

Fig. 47. 
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“ Shannon,” and, when nearly in his wake, either run 
up to windward, or pass to leeward, as he may choose, 
if B will wait for him, or if A outsail B. But whether 
the action is to be thus fought or not, will neither de- 
pend upon B’s sailing nor upon A’s pleasure, if B 
manoeuvre properly ; for if he have any reason for not 
desiring such a plan of action, and should not think 
proper to give A an opportunity of raking his stern, in 
passing to engage him to leeward, he should tack or 
wear at a convenient time, and stand-on slowly the 
other way. Thus if A 1, Fig. 48, perceiving B 1, laying 

Fig. 48. 

/ A-i 





to leeward, shape a course to run down into his wake, 
B 1 should tack or wear in time, and stand on as B 2, 
towards A 2 ; and this manoeuvre will bring the case 
exactly to that winch has been considered in Figs. 43, 
44, 45. If B 1, neglecting or waiving this, stand-on, 
and let A 1 get close in his wake, then A 1 may bear 
up, and, raking B I’s stern, engage him to leeward. 
This is an obvious advantage which the “ Chesapeake ” 
might have availed hinaself of (as Sir Philip Broke 
admits) instead of ranging up to windward of the 
“ Shannon and it is one which, had it been taken, 
would most probably have gained some previous advan- 
tage. There is no way in which B 1, having permitted 
A 1 to come close in his wake, can now avoid sustaining 
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some previous disadvantage, if A 1 should try to rake 
IukS stern. For if B 1 tack to avoid it, he will first ex- 
pose his stern, B, Fig. 49, to he raked ; — he will he 

Fig, 49, 


severely punished whilst in stays hy a fire in great part 
diagonal, — if he hang in stays he will he utterly de- 
stroyed ; and in coming round upon the other tack he 
may fall off, nearly end-on towards A 2, as at B 3. No 
good officer, indeed, would attempt such a method of 
avoiding heing raked ; and if, on tlie contrary, B hear 
up, as B 2, Fig. 50, to prevent this, her opponent A 

Fig. 50. 


may luff-to, and rake him before B can get away, and 
then mancBuvre for fresh advantage. 

Now if, on the contrary, B- should have tacked, as 
suggested in Art. 468, and stand-on towards A, as B 2, 
Figs. 48 and 51, then, if the offensive movement he 
continued within range, B should deaden his way as 
much as possible, and open his fire upon A coming 
down, keeping his broadside, as at B 3, B 4, steadily 
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bearing, and tbns follow the movement of A 2, A 3, 
gradually, till botli ships come close ; and thus again 
the commander of B could have no objection to close 
action, the previous advantage having been his. 


Kg. 51. 



470. If this reasoning be correct, the best way for a 
vessel B, Fig. .'52, to leeward, to receive an attack with 
circumspection, from a vessel A, to windward, is, never 
to let A come down into his wake ; but having tacked 
in time, as B 2, stand-on slowly till A approach within 
B’s fire, from which time B should keep as stationary 
as possible. Supposing the vessels to be of nearly equal 
force, it may be assumed, that A has no intention of 
avoiding action ; but after he is once brought to the 
])osition A 4, it is evident he cannot approach nearer to 
B manoeuvring thus without receiving a mass of fire 
which he cannot return. If he shape his course to cross 
B’s bows, the counter-manoeuvre which B should apply 
is not velocity, but gradual change of position, in steady 
broadside bearing, with as little way as possible, follow- 
ing A’s bow with the broadside, so long as he tries to 
cross B’s bow, — an attempt which can only be continued 
till A come close to the wind on the larboard tack ; and 
here again there would be no objection to bring on 
close action in this way, the previous advantage having 
been to B. If, in thus rounding-to, the vessels should 
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get foul of each other, it will be in a position favoTirahle 
to B, as E, P, E^ig. 52, if the manoexivre ha.v6 been pro- 
perly and steadily executed ; and this will bring’ on a 

Fig. 52. 

^ 


As: 



character of combat (boarding) which we always desire. 
These manoeuvres will, at all events, refuse d.o A the 
opportunities of which we have supposed him to be 
desirous, viz., previous distant cannonade on his own 
terms; and therefore it appears that this method of 
manoeuvring, in receiving an attack from the windward, 
is favourable for ships which are not at liberty to re- 
ceive battle under any disadvantageous tactical circum- 
stances. 

_ 471. The author is quite aware that there may be 
difficulties as well as facilities in executing those manoeu- 
vres that will require modifications, and in some cases 
perliaps abandonments, in the theories he has endea- 
voured to suggest. But many of those cases which 
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demand modifications, or whicli present facilities, have 
already been noticed in the several articles (391to398 
inclusive) which relate to distant practice, close battle, 
ralting fire, dismantling shot, &c. There are, however, 
some general considerations which it will always be 
necessary to keep in mind, with strict application to the 
immediate case, by which the experienced conunander 
will not fail to be correctly guided. From the improved 
construction of our ships in quality of sailing, they are 
not so well calculated to manoeuvre quickly as our old 
ships were. In a considerable breeze it is extremely 
difficult to moderate their velocity, when nearly before 
the wind, hj hracing-hy. This renders it very difficult 
to keep a free course for any particular bearing of the 
guns, without either going too fast to preserve that 
bearing, or yawing frequently. In luffing-to, also, our 
long ships are very slow ; and in executing it run over a 
great space of water ; so that in the smoke of a broadside 
discharged in this act, there is great risk of a ship get- 
ting a-back, and being obliged to box-off ; or of losing 
her head-way, and remaining for a considerable time in 
this position, which is forcibly termed being in irons. 
To get -her out of this awkward position the ship must 
be paid off, by backing the head-sails. This exposes her 
to the chance of making a strong stern-board (particu- 
larly with the fore-sail set), and will, at all events, throw 
her long out-of-hand before she recovers head-way ; and 
then heavy yards are to be braced round, perhaps under 
the guns of a closing enemy. Before any manoeuvre is 
attempted, therefore, the actual position of the con- 
tending ships, the state of the sea and weather, should 
be considered, and experience consulted, as to the time 
the ship may take to tack or wear, compared with the 
distance the enemy may run in that time, or the time 
required for the enemy to make whatever counter- 
manoeuvre may seem to suit the case, and the conse- 
quent positions to which the two ships will thus be 
brought. 

472. The action between the “Macedonian” and the 
“United States” was,in tactical circumstances, of a nature 
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dift'evcnt from tlioso cases wliic'li lia,ve l»eeii considered 
in Arts. 467 etseq. The Briiisli frigate was to wind- 
ward, and 1‘an gallantly directly down iijion the Ame- 
ri(>aji ; hnt in doitig this was so severely damaged that 
tin; njiper dt'ck was almost eidin'ly tlisahled by the 
raking lire of the “ United States,” then laying steadily 
to leeward. 

In the action between the “Java” and the “Constitu- 
tion,” the British frigate was to Avindward. ''J''ho Ameri- 
can vessel tacked and stood away free soon after she was 
discovered. At 11 a.m. the “Java” hauled u]i, bringing 
the Avind on the port quarter. At 1 50 r.M. the “ JaA'a” 
shortened sail, bore doAvn upon the “ (''onstitution’s” 
quarter, and received her first two broadsides, Avhich did 
little or no damage to the “Java.” Idio Bi'itish frigate 
then InflV d-to on the Ainericjin’s Aveather-heam, almost 
tonehing, gave her first broadside, Avliicl: killed and 
Avonmletl between forty and fifty of her p(‘ople ; hut from 
the total inexperience in gunnery of the eroAv of the 
“Java,” she appears to have seldin; hit her opponent 
aitorAvai'ds. In manauivring, the Bi’itish frigate was Avell 
handled, and obtained positions Avhieh, had they been 
ns effectually taken advantage of by good gunnei‘}mis 
they Avere couceiAmd and executed Avith groat nautical 
skill, must iiave produced a very differte.o result from 
that which unhappily ensued. The “Java,” passed at one 
time under the stern of the “ Constitution” so close, that 
her ensign idmost touched, when the latter put lier lielm 
up and made sail, upon Avhich the “Java” instantly pnt 
her helm doAvn, passed up close under the stern of the 
“ Constitution ” and got again on her Aveather-qnarter. 
Soon after this the “Java” lost the head of her hoAvsprit, 
and became much damaged from the fire of her opjio- 
nent ; when it Avas determined, as a last hope, te hoard 
the “Constitution,” and the “Java” bore up for that pur- 
pose. Whilst doing so, the head of her 1 lowsprit actually 
rubbed along the quarter of the “ Constii.utiou,” which 
brought the “Java” up in the Avind ; and in this jiositiou 
she remained for upwards of an hour, a ma,i'lc i'or cool 
target practice. The “ Constitution” at length came under 
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tlie broadside of tbe “ Java,” wlien, finding ber fire far 
from being silenced, tlie American frigate made sail, 
and went out of action for an hour, leaving tbe “ Java” 
with ber mainmast only standing, with tbe weatber-balf 
of ber main-yard broken aloft, wbicb sbe soon afterwards 
I'olled away. A topgallant-mast was rigged as a jury- 
foremast, and a stay-sail set, forward, in tbe vain hope 
to get before tbe wind. The “ Constitution,” seeing this 
attempt, returned to the fight, and took a position right 
a-bead of the “Java.” Further resistance would have 
been unavailing, and the “ Java ” accordingly struck ber 
colours. It is impossible to pass from tlie relation of 
tbi;y action, in which so much nautical skill and gallantry 
were unavailirgly displayed by Captain Henry Lam- 
bert, who fell mortally woi.inded by a mosket-ball fired 
from one of the tops,'‘ and by ber first lieutenant, 
H. D. Chads, vntbout noticing, as a remarkable and 
interesting incident in the career of Ecar- Admiral Chads, 
that he was, by his great iioi"'ts, placed in a situation 
which — if sufficient extension and permanency be giv^n 
to the corps of seamen-guaners to meet the wau' S and 
exigencies of the service (Arte. 27, 32) — will effccoicifiy 
pu’event the recurrence of disasters arising from such a 
cause, by the zeal, experience, and practical skill with 
which this distinguished officer directed and superin- 
tended the important institution over which he presided, 
for teaching the science and improving the practice of 
gunnery in the British navy. But it is painful to reflect 
that, after twenty years of labour devoted to this most 
important duty by Bear-Admiral Chads and his dioiin- 
guishe<l predecessor, Sir Thomas Hastings, the esta- 
blishment of the “ Excellent” is still so limited as only to 
have produced about 2000 men qualified to serve as 
captains of guns, with no reserve of well-trained gun- 
ners ready in eases of emergency (A^ts. 32, 3G). 

473. In this action there was^ on the side of the 
Bii+ish frigate, excess of g? llantry, but very littffi cir- 

Thif? uttul case niay well be associated wifcb tlic fate of ."NefsoL in urging 
wh'.d is btat 1 ill Ap-pendix A, on tlie ihtrodtiction of tlie improved rifle 
a I'd ij--tsbct into tbe .Naval sorwee, 
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cmns])ooti()n ; and it is melanelioly to reiieet tliat sneli 
_i>;allaiiti-y slionld liave terminated so disastrously. If the 
Britisli frigate had mancenvred, the “ (Constitution” 
woidd not have nm away. Its commander might have 
liesitated to meet the inauceTivre, and join fairly in cdose 
battle : he would prohably have waited to sc'O wliether 
or not the British commander would he so incautious as 
to approach him, knowing Avell that such a step would 
operate in his favour. If our frigate luvd run down 
astoi-n, the American would eitlu'r lia.ve lacked or 
■muted ; if not, he had fled, and we liad trium])lied : but 
no — if we had been cautious, lu' Avould ha ve been 

le.HS so. It appears, therefore, tha.1 batth' should first 
have been olfered upon equal terms, by commencing the 
ordinary mameuvre of running down in the wake. If 
tlm British frigate, represented Ity jV, Fig. d;}, declining 



this, had hrought-to, as at A 2, the American, B, fancy- 
ing her rather shy, would certainly, after some time, 
have approached. This he prohahly would have done 
hy tacking, as at B 2, and standing close Tijion the 
starboard tack into A’s wake, and thence tacking 
towards her, as at B 3. Now, if B tack in A’s wake, B 
cannot go to windward of A, noi- ralvc liim, e.vccpt 
partially, hy luffing-up in the wind, or hy keeping 
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away, both of which would he random and very 
iuefiScient volleys (Arts. 397, 398). But if B should 
stand-on, as at B 1, Fig. 54, and tack, as at B 2, to 
mndward of A’s wake, then it would be advisable for A 
to tack also, as at A 2, because B, by acting thus, may 


Fig. 54. 
A4 




./ 

E B3 


.. 





be suspected of an intention of crossing A’s stern, to 
rake him before be engage him close to leeward, as at 
D. Now if A tack, it is evident that upon this course 
also he will go to windward of B ; and if B proceed to 
B 3, A 3 may lay across his bows and rake him. This 
B will not, of course, suffer ; and to prevent it, must 
either wear or tack again. If he tack and there wait, 
as at B 4, A may run up alongside, and engage him to 
windward at 0, in close action ; or, crossing B’s stern, 
fight him to leeward, as at E ; in either of which cases 
A will accomplish, by previous manoeuvre, the very 
nature of action which he had offered at first, but which 
B then declined. If, from the position B 2, Fig. 54, B 
keep away, as B 2, Fig. 55, when he sees that A has 
tacked, as at A 2, Figs. 54 and 55, then A (being still 
either out of range or at very random distance) should 
wear round to engage B, going free, if he goes away as 
B 4; but if B try to cross A’s bows, he should wear 
round gradually, deadening his way as much as may be 
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necessary to keep liis broadside bearing npon B, as A 5, 
A. 0, A. 7 ; and tbus have no objection to close action, 
citbor by lianling np, as A 7, and waiting for B, or by 
standing-on, A 8, and crossing B's bows to rako bim, 
474. Tbo action between tbe “ Shanuoii’" and the 
“ Chesapeake” reflects upon tbo victors ininiortal bononr, 
and no discredit on tbe vanqnislie<l. Its cbaa'acteristics 
are, that tbongb the enemy did not, as nsnnl, commence 
with distant cannonade, yet be Avas so far circumspect in 
bis approach, as not to have boon pre-exposed to tbe 
“ Shannon’s ” fire, having come down astern, and only 
received tbe fire of the British frigate’s after-main-deck 
gun and quarter-deck carronade before be o]>oncd bis 
own fire. The rapidity and precision of tbe “ Shannon’s ” 
fire were irresistible tbe enemy was beaten in eleven 
minutes ! “ 


*'It is not easy to account for the facts stated in the report given in the 
notes to Art, 254, respecting the deiicient powers of penetration of the 
18~poxindcr solid shot fired from il. M. frigate “ Shannon ” into the “ Chesa- 
peake/^ It appears by that Eeport, which was made from an actual survey, 
that sixteen 18-pound shot did not perforate, but only penetrated, some 4, 6, 
and 6, and others 8 and 10 inches ; and that, of the shot which passed through, 
the greater number were 82-pounder carronade shot. Some unexpected circum- 
stances with respect to relative position may perhaps account for this. It is 
stated in James’s ‘Naval History,^ vol. vi. p. 201, that the Captain of the 
“ Chesapeake,” finding he was ranging too far a-hcad, brought his ship so 
sharp to the wind in attempting to deaden her way, that she lay, in con- 
secpionce, for some time with her stern and quarter exposed to her op])oneut’s 
broadside, the “ Shannon’s” aftermost guns firing diagonally into the “Chesa- 
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In tliis remarkable combat, however, it must be 
observed that an error in principle was committed on 
both sides. The “ Shannon ” gave the “ Chesapeake ” 
a great advantage in permitting her to approach as she 
did. The “Chesapeake” committed an error in not 
taking advantage of it as sbe might have done ; for the 
American frigate might, when near, having consider- 
able way, suddenly have put her helm up, and raked the 
“Shannon” by her stern, and then either hauled off, 
or, coming up again, engaged the “ Shannon ” to lee- 
ward. To frustrate the operation of being raked by 
the stern, which the “ Shannon ” had every tactical 
authority to believe was the American’s intention, the 
“ Shannon ” should have kept away or tacked as soon 
as she saw such a course shaping towards her ; but these 
manoeuvres would have brought on a running, and 
perhaps a less decisive fight. The captain of the 
“ Shannon,” under the peculiar circumstances of the 
case, abiding by the terms of the defiance he had sent 
to the captain of the “ Chesapeake, ^ ” resolved to offer 
the advantage which his position presented, and not to 
appear to shrink from the contest he had long sought. 

“ ’Twas vain to seek retreat, and vain to fear ; 

Himself liad challenged, and the foe drew near.” 

The gaUant foe disdained to avail himself of the 


peake and that (p. 202) the “ Chesapeake ” making, it would appear, a 
stemhoard, fell with her quarter upon the Shannon’s ” side, jnst before her 
starboard main-chains, and hooked with her quarter port the fluke of the 
“ Shannon’s ” anchor stowed over the chest-tree. These changes of position 
may be considered as illustrations of what has been said — (Art. 105) — that 
naval actions are subject to sudden and unforeseen mutations in the positions 
of the contending vessels, in consequence of which one of them may suddenly 
he exposed to oblique, diagonal, or raking fire, and thus require that the loads 
of metal, and charges of powder, should be varied so as to insure penetration 
into and thi-ough the enemy’s ship, however she may he struck. The pene- 
trating power adequate to this end, in every position of the opponent, should 
never he sacrificed to the practice of using only the load and charge, which 
may be barely sufficient for penetrating in direct broadside action. May not 
inattention to this important rule have been omitted in the practice on hoard 
the “ Shannon ?” It appears moreover that the shot fired from the ^‘Chesa- 
peake ” were likewise deficient in penetrating power. 

James’s ‘ hJaval History,’ vol. vi. p. 199. 
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I.a,(itieal advantage which Ids bold opponent offered, and 
for ('acli it may be said, — 

“ But. open "be otir figiit, and Imlil ('at'li blow ; 

1 steal no cominest from a iidlilo, fill'.” 

I’bc captured frigate was taken to Ilalilax, and there 
her gailaivt captain, hilled in the act ion, was ImricHl with 
ndliiary honours, his funeral attendiHl by the ei^■il autho- 
ritiiis, the troops in garrison, and the surviving officers 
of tlie “ Shannon, ” wdth the exeeptiiai of liei- vicrtovioiis 
chief, who was severely wowulcd in the fight. 

“ Tlio stone shall tell the vanipiisliM lieroV nanu', 

And distant ages leam the violor’s faine.” 
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(A.) 

ON EIFLE MUSKETS. 

(1.) The common, and the rifle musket are weapons of which 
sufficient use has not hitherto been made in the British navy ; but 
the latter, in its present improved state, is become of such import- 
ance, that in all probability it will henceforth be very generally 
used in the naval as well as the land service, and will become a 
matter of great public interest An account of the new muskets 
for projecting elongated rifle-shot of various forms (see Arts. 175, 
176, 177) will therefore be deserving of special notice in the 
present wmrk. 

(2.) Naval history furnishes many melancholy proofs of the 
danger which is incurred of setting fire to the sails and rigging of 
a ship in action by firing muskets ffiom the tops ; and Nelson w^as 
so w^ell convinced of the reality of such danger, that he forbade the 
practice on hoard the Victory in the action of Trafalgar. The 
destruction of the “ Alcide ’’ and L’Orient ’’ on former occa- 
sions, and of the “ Achille ’’ and “ Redoubtable ” ^ in that engage- 
ment, prove that his apprehension of such a catastrophe was w^ell 
founded ; but it is remarkable that a shot fired from the rigging 
of the Redoubtable ’’ inflicted on this country the severest loss it 
ever sustained in battle — ^the death of the gallant Admiral himself. 

We refer to these facts, and might quote numerous instances on 
record, of ships in action being burnt or disabled by an indiscreet 
and reckless firing of musketry from aloft, amongst the sails; and 
we would strongly urge the necessity of pi'escribing by regulation 
the circumstances under which, only, musketry should be used on 
board ship, the extent to which it should be adopted, the positions 
of the marksmen with respect to the sails, and the direction of the 
wind ; w-e would also urge that every precaution possible should 
be taken to avoid this danger, the most formidable that can 
happen to a ship in action, 

(k) The new rifle muskets are -wholly indebted to the adoption 
of the elongated projectile for their efficiency and celebrity ; nor 
have the instruments from wdiicli they are projected any other 


"" De la Gravierc. Translated by the Hon. Oai^tain Plunket. See Art. 300, 
Note. 
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merit tliati tliat of facility and quickness In loading. Elongated 
shot possess the properties of being less resisted by the air, liaving 
longxn* ranges and greater penetrating power than spherical pro- 
jectiles of the same diameter. In accordance witli tlu'se views, 
it Is proposed to give a short account of tlu^ cireumstances wliicli 
led to the introduction of the elongated shot in the Fixaieh army, 
and to explain the sevei'al inodes by wliieli it has been proposed 
to force the shot into the rifle state in the several muskets and 
earbiiK^s that have since been construeted ; also to descTihe more 
particularly the several improvements that have l)een made up to 
tiuyprescnt time in that description of rifle nuiskc't which lias been 
adopted in the British service. 

(4.) It is a remarkable fact, that the use of the rifle as a mili- 
tary arm was abandoned by the French in tlu^ early campaigns of 
the llevolutionary War ; ® and it wuis not revived in the service 
till after the Restoration/’ wdien it was brought forward by M. 
Dclvigne in the novel form 'which hears Ins nauie. 

To obviate the diflSculty and loss of time in loading ordinary 
rifles, by forcing the ball into the barrel by repeatiHl blows of tlio 
ramrod or a mallet, on account of ^Ybich tlu^ use of tlmt arm bad 
so long been suspended, M. Delvigne proposed that, bullet 
should have suflieient windage to enter fnavly iuto the bari’cl, in 
ordiT that, when stopped by the contraediou of the (‘hamlier with 
whiifli this arm wiis furnished, it might be forced to expand and 
enter into the grooves, on receiving a few smart blows ; thus, tlic 
})ieee lieing fired, the bullet wmuld come out a forcaal, or rifle ball, 
without having been forced in. ^ ^ 

But this ingenious contrivance was not found to answ'cr. Tlu^ 
edge of the chamber on wdiich the hall lodged not being opposite 
to the direction of the blow, did not form a sufficient sup])ort U})on 
which to flatten the ball when strnek by the ramrod, and tims 
cause the bullet to expand ; whilst portions of the cliarge of 
])owder, previously poured in, having lodged on i\^^ contraction, 
cushioned and still further impeded the expansion of the shot | 
and as, obviously, no patch could be used, the grooves were liable 
to get foul, and to become leaded, to an extent which by no means 
could be cffcctiuilly obviated. 

(5.) To remedy tins defect, Colonel Thouvenin proposed in 
1828 to suppress the chamber, and substitute a cylindrical tige 


Eave, *I)es Kouvellcs Garal)ine»s, et do leiir Ernploi/ p. 8. Paris, 1847. 
In 1798, a very small ntiniher of French light infantry Avcrc ariucd with cara- 
hiiics rayeos, loaded hr the ordinary w’ay by forcing; the ball with a malit'i ; 
but, as the French armies in the campaigns of that year were little familiari^^ed 
with arms of this complicated description, and could not. be suiTicienily trained 
to their uses, the rifle was given up ; and during the wlioie of the wars of llic 
Republic and of the Empire was not thought otV 


App. 'A. 


ON EIFLE MUSKETS, 


505 


A 


or pillar of steel (C, Fig. 56, p. 506), screwed into the breech in 
the centre of the barrel, so that the bullet, when stopped by, and 
resting upon the flat end of the pillar, directly opposite to the 
side struck, might more easily be flattened and forced to enter the 
grooves. 

(6.) But here another defect appeared. Tlie pillar occupying 
a large portion of the centre of the barrel, and the charge being 
placed in the annular space which surrounds it, the main force of 
the powder, instead of taking effect in the axis of the piece, and 
on the centre of the projectile, acted only on the spherical portion 
of the bullet which lies over this annular chamber, and thus the 
ball receiving obliquely the impulse of the charge, was propelled 
with diminished force. {De la Creation et de rMm;ploi de la 
Force Armee, pp. 44, 45, Paris, 1848.) The next improvement, 
which was proposed by M. Delvigne, was to make the bottom of 
the projectile a flat surface; the body cylindrical, and to ter- 
minate it in front with a conical point (A, Fig. 56, p. 506), 
thus diminishing the resistance of the air comparatively with 
that experienced by a solid of the same diametei; having a 
hemispherical end. The form of the projectile was, therefore, 
an approximation to that of Newton’s solid of least resistance. 
(Art. 175.) 

(7.) While engaged in the conquest of Algiers, a French army 
of one hundred thousand men wms long kept in check by the 
nomadic inhabitants of that country, a people ill armed and quite 
destitute of military organization. Favoured by their powder of 
rapid movement, the Arab horsemen, keeping themselves at a 
distance, directed against their opponents, who were deficient in 
cavalry, a destructive fire of matchlocks, and immediately retired 
beyond the range of the muskets carried by the European infantry, 
whose solid columns, encumbered with artillery and baggage, were 
unable to follow with sufficient rapidity. The necessity of arming 
the French infantry with weapons capable of aifording, with con- 
siderable precision of fire, a more extensive range than could be 
obtained from common muskets, was immediately felt ; and ten 
battalions of chasseurs (infantry), which were organized in 1840, 
were armed with the pillar-breech rifle musket. (Delvigne, J)e la 
Creation et de VFrnploi de la Fores Armee^ pp. 14, 15, 16, 45.) 
It is probable that the circumstances above mentioned drew the 
attention of military men in general to improvements in the musket 
and rifle. In 1841 a patent w^as obtained by Captain Tamisier 
for his method of giving steadiness to the flight of cyliiidro- conical 
shot, by cutting three sharp circular grooves, each 0.28 inch deep, 
on the cylindrical part of the shot, by which the resistance of the 
air behind the centre of gravity of the projectile being increased, 
the axis of rotation w^as kept more steadily in the direction of the 
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trajectory; the grooves being to ■ this inojeclile \vhat the featliens 
an^ to the arrow, ami the stick to the r{)ek(‘tJ^ 

(8.) The following is a brief aecomit oF the French Pillar- 
BremF Musket, with its latest improvmuciits : - 

ll:ie pillarrivreoch musket is h'juktl nf. ilic muzzle 

O with a leaden project ile of (lu' form shown at A, iu 
Fig. 50 annexed ; this project ihms 0.(>o7 tti, diameter, 
and weighs 728 grains. 1’he harrel, !> r>, ofilie musket 
is 84 indies long, rifled ^vith tour groove's, and has an 
elevating scale or sight 8i inches higli ; th<‘ Migc’ or 
pillar, 0, is serewe<l into tlu' face. <a' the hreeehpin. 
The cartridge, containing 21 draehn\s piwvder, is 
made of strong pa]un', w’hieh is tied round the ]n'ojcetiIo 
, A at the groove i), near its hase. 

’i-^i ,:2 *Mii loading, llie sohlieidnx'nks t lie cartridge, ^vhen 

A . C ' V ' Iko ]iow'der falls into the space, F F, round tlie pillar, 

. " " and lie throws a\va,y the ]!aper oi' the upper part of the 

. cartridge.; the hall, whicli is nearly of the same dia~ 

„ ' p; ■; meter as the hore of the piece, is {hen imulo to rest 

^ ’> ' Vy . with its Hat end on the head of the pillar : the end, E, 

c' -g of tlu^ rammer lieing countersunk of the saim‘ form as 

the point of the hall, tin' soldier giv(\s tlnve or four 
^7 • smart blows u|u*n the lattiT, whieh, heiii;?; suppurted 

g B ky the pillar, is shortened in length and widened in 

diameter, so as to force the lead and ]n[>er round it 
' ' M' (SIL gViiovu's of tlui ritle. I'la* point t*f (lie hall is 

^ "nHSl ► keld in the axis of the Inirrel hv the heail of the 

:> ipB I rnnmier, which is so nearly of the same ilinmeter as 

A ! the here, that, no siuisihle varialimi in the]'Osition of 

' I ’ liilliffA can take place: wlien lived, the projectile is 

I constrained to follow' the grooves of {1 h‘ riiie, and the 

I', ^ ]inper proti'cts the barrel from hiMiig leaded/’ 

fcll - (9.) This inetluxl of forcing the shot into 

/ ^ P|:Jj|L 1| ^ the rifled state has been adoptinl by the Aus- 

l';i| II triaris and some of tlie smaller (’Jeruiaii states ; 

l,lj| ! j and the French Chasseurs dXh'leaus are Btill 

i; l-lil anned with the <iarahinc-a-tige, 'Jlie imd.hod 

of forcing the sliot into the groovcvS of the 
ride has also been adopted iu ibis (‘oiintry by 
J) Mr. Lancaster, in bis pillar-breech riiie, which 
is much used by sportsmen, and was proposed 

Some x^ery interesting experiments liave recently 
boon made with rockets withont sticks, a rotatory mo- 
tion on their axes being given hy making the oritices 
out of which the inflamed and compresstHl aim position 
rushes, oblique to the axis instead, of dirced,, Ily tliis 
contrivance the I'otatory and jiropelliug ]iow(‘rs are 

combined; and so long as (he former eontinucs, the 

rocket will proceed in the direction of (he trajectory, 
A Jj at right angles nearly to the phme of r'otalioiu 

(Aria24d ■ 
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by him for adoption in the military service; the length of his 
musket is 2 feet 8 inches, the charge of powder drachms, and 
the weight of his cyliiidro-conoidal shot 710 grains (troy). The 
grooves, of which there are four, are straight to the extent of 18 
inches from the breech; they, then, take a spiral form, gradually 
increasing to the muzzle (gaining twut\ making a quarter of a 
turn from its commencement : this, it was presumed, would give to 
the projectile great accuracy of flight, with the least recoil ; but it 
appears that, whatever may be the advantages of the gaining twist in 
firing a spherical bullet or a conical picket (an American practice), 
it is totally inapplicable to a cylindro-conoidal shot for reasons ably 
stated by Lieut. -Col. the Hon. Alexander Gordon, in his pamphlet 
entitled ^ Memokrks on National Def ence^ Appendix, p. 32. 

(10.) But the pillar-breech musket having been found incon- 
venient in cleaning, the chamber round the stem becoming soon 
fouled, the pillar liable to be broken, and, after firing some 
rounds, the operation of ramming down so fatiguing to the men 
as to make them unsteady in taking aim, M. Minie, previously 
distinguished as a zealous and able advocate for re- 
storing the rifle to the service in an improved form, 
proposed to suppi'ess the tige, and substitute for it 
an iron cup, h (Fig. 57), put into the wider end of 
a conical hollow, a, made in the shot : this cup being 
forced further in by the explosion of the charge, 
causes the hollow cylindrical portion of the shot to 
expand and fix itself in the grooves, so that the 
shot becomes forced at the moment of discharge.^ 

A slip of cartridge-paper is wound twice round the 
cylindrical part of the projectile, so that, as the 
latter does not become forced or rifled till the 
charge is fired, it fits so tightly to the barrel as to 
be free from any motion which would be caused by 
the carriage of the rifle on a march, or by its being 
handled before the shot is fired. 

The reader will perceive that, unless the cup I (Fig. 57) be 
driven, by the first action of the explosion of the charge, so far 
into the conical space in wfiiich it is placed, as to cause the lead to 
enter into the grooves of the rifle before the shot moves, there will 
be no rotation — the paper wrapt round the shot not sutficing for 
this purpose. 

In the experiments of 1850 it was found that the hollow part 
of the Millie cylindro-couical shot was very frequently separated 


This is the cx]:)edient for forcing the shot, so* well described in an article 
on rifle shooting in Ceylon, which appeared in the ‘ Times ’ of the 29th of 
March, 1851, and which the reader of that article will perceive is the Minie 
method. 
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entirely from the conical part by the force with wliich the cup was 
driven into the hollow part of the shot, and sonu'times remained so 
iirnily fixed in the baiTel that it could not he (‘xtractinl ; hut in the 
more recent trials with shot made by comprcssioti aiul with better 
lead tio suc‘h failure occiUTed. 

(11.) The ])rinciple of placing and i^miting the (har*^‘e in front 
of the ])rojectile by means of a needle, was patented in Ihi^-laiid 
by Abraham Mosar on the 15th of Deeeniher, 1831 ; his nuisket 
was sul)udttod to the Board of Ordnance for trial in 1831, hut the 
method of loading, namely, at the muzzle, was very (*oinplicated ; 
and the inventor not having pecuniary means sufficient to iiuj)rove 
and carry out his inveution, no trials wen* nuuhx Wliile efforts 
were being made in France to augment the jmwt'r and accuracy 
of small arms, loaded at the muzzle as alrea<ly dc^scrihed, M. 
Dreyse, of Sommerda, in Thuringia, was UmI to try wlietlier the 
inconveinence of ramming down and Hatteiiing the shot might not 
be got rid of by loading the barrel at the breech— an old project 
(see Art. 227) ; and he suggested a })laii for this purpose, which 
lias l)een adopted to a great extent in tln^ Prussian army. 

(12.) Idle Prussian rifled musket for firing cylindro~t‘oiru*al shot 
is designated zuudnadelgewehr,” from tlu‘ ignition of the charge 
being ])roduced by passing a needle through the tNarfridge, to 
strike the percussion powder placed in the wooden bottom, or 
Spiegel, as shown in Fig. 58, p. 501K following is a - “ 

tion of the musket, which is loaded at the breech 

•'Ihc Itarrel, A A, wliicli is 34- inches loup:, is rilhnl with four grooves, and 
has a ‘ liausse’ or sight adapted to distaucea of OOO metres ; it is screwed into 
the end of a strong o])CTi guider or channel, iUi: the ehamher, properly so 
called, is bored out from btshind, conically in a slight dogrets that when the 
cartridge is placed in it, the slKnikler/C D, of the hail slaill meet and bo 
stopped by the projections or ribs of the rifling, the body of the shot: being of 
snilicient diameter to fill the full depth of the grooves. Inside of the giudcr 
slides an iron tube, E E, with a strong ‘ liebcf’ or liandlc, E, attached, and 
having at the front end a space, GO, of about J,} inch in length. In the 
middle of this space is a * tige’ or pillar, H, ^vliich, instead of being solid, like 
that of the pilhir-lireoch musket, is pierced with a small hole iu its entire 
length, and through this passes the needle, N, wliich is to ignite the charge : 
the steel tigo is screwed from behind into a solid plate of iron, J J, left in the 
tube E E ; and this jdate it is which (like the hreech-pin of the ordinary 
musket) receives the whole reactionary force of the. charge. Rehiiul the plate, 
J J, there is a second tube of iron (which could not he shown in the drawing) 
having a double catch-spring attached, and carrying within it a small inner 
tube of iron, K K, (Fig. 59,) having two projecting rings, L L, (Figs. fkS, 59,) 
on one moiety of its length, and a spiral spring,’ M M, sliding oil tin* other 
half. Through the tube KK, passes the needle, N N N K, wliich is a thin 
steel wire about *03 inch diameter, bluntly pointed at the end, wliich is to 
ignite the charge ; at the other end it is screwed into a brass lu^ad, O, and this 
again screws into the inner tube, which carries the spiral spring. 4he trigger, 
whicli is of a peculiar form, and has a. holt movement iu tiring, could not he 
shown intcdligibly in the diagram* It has a knuckle-catch/ so tJiat., when 
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pressed down, it admits of tlie wliole mechanism of the tnhe, E E, being drawn 
out from behind, when the parts can be taken to pieces, cleaned, and put 
together again by the soldier in a few minutes, there being no pins whatever 
and no screw, except that by which 
the needle is connected with the ^ 

inner tube. 

“The shot for the ^needle-prime’ 
musket is of the form shown by the 
dotted lines in the upper part of 
Fig, 60, and weighs 437^ grains, 
or exactly one ounce avoirdupois ; 
its diameter at the shoulder is .632 
in. Underneath the shot is the 
‘ Spiegel’ or bottom, of equal dia- 
meter, formed of wood, covered with 
brown paper and hard rolled, with 
a hollow at the upper end to receive 
the lower end of the ball ; beneath 
it is a small cup (P, Fig, 58), to 
contain the igniting composition, 
which is pressed hard by mecha- 
nical means. The cartridge is made 
of paper somewhat thicker than 
that used in onr service ; a small 
square piece is first pressed by the 
hand against one end of the wooden 
formsr, and this constitutes the end 
or bottom ; another oblong piece is 
pasted on the edge of one side and 
one end, and rolled once round the 
former, the pasted end being pressed 
close and flat round the bottom ; 
when dry, the powder (62 grains, 
or about drachms) is first put 
in; after which the Spiegel with the 
priming composition is placed down- 
wards upon the powder, and then 
the shot. The paper is tied round 
the point of the shot, and its end 
is cut off smooth. This end of the 
cartridge is dipped into melted 
tallow as far as the shoulder (C D) 
of the projectile. 

“ At the lower part of the barrel 
is the sliding tube through which 
passes the needle for igniting the 
charge : this tnhe is capable of 
being moved backwards or foiuvards 
in the barrel, near the breech, by 
means of a pin or handle in its side, 
which passes through a perforation 
similar to a bayonet notch in the 
side of the barrel. When the tube 
is drawn as far as the perforation 
will allow towards the stock, thei-e is 
formed an open chamber between its 
extremity and the nearest extremity 
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the barrel ; and, by nieiuis of t-ldis clunnber, Uie cliar;.;v is nilrodueod info 
i he barrel. The tube is then pressed forward iill ils exln-iiiit y, whicb is in 
the formui’a friustinn ol’a, cone, is in eunlaid with llu‘ n-ar exireiaily of the. 
barrel ; this cxiromily havinij: the form of a hollow eon<' iu^tveeive Ihi* end of 
the tnbe: the pin, or luuidh*, benyij; then tiirm'd round tn ihe noieli, llie lube 
is, as itwt're, locd<ed in cdose eontaoi with the barrel. In this siatt* tin.* nec'dle 
in the tabu in in connectloii with tlic iri;?;;j;er t>f the loek, ami the inuskel is 
r(‘ady for heinji; tired, 

(13.) The escape of at the junction oF tlu'. cliamber and 
barrel is consklered by all, as a f»T(^a,t objection to the needle- 
prime musket : it is stated that the point of the iVnitiiio: needle 
soon hoeomes furred, so that it is diilitnilt, and, after a time, im- 
possible to draw it back by the thumb. Th^ Prussians, however, 
appear to be (|uite tHuifident of the superiority of the latter over 
other ride muskets; their Government is saltl to have caused 
1)0,000 stand of these arms to be executed, and, at least, half as 
many more are ordered. Tlieir fusiliers, wlio are armed with the 
needle-priine nuisket, have also a short sword, with a cross hilt: 
this tlicy ])laiit in the gToiind ; and, lying* down, they use the hilt 
as a. rest for the purpose of taking a steady aim. 

Ill 1850 some experiments were luiule at W'oolwiclu under the 
diriHdion of the (hmimlttei' on vSmall Arms, when it was fomid 
that in the operation of opening and closing the breech, by with- 
drawing to load, and replainng wlum luadiMl, the holt (which acts 
in a maimer resembling that of lixing the hayoiud) required a 
great deal of mauual strtmgth, jiarthmlarly wlum tlie piece got 
heated and foul. Also, while attending tlu^ experiments of 1.850, 
at Woolwich, the author was very much stnu*k with an iiujiurtant 
objection in the very apparent es(*ape of gas from the lireecb. 
This defect increased to such a dt'gree in conthuuHl tiring, oven 
with a new piece, tluit the flash indicating a copious escape of gas 
hecamc very apparent, and was at length sensibly felt iu the taco 
of the man who tired, and the soldier on his left. The (‘seajie of 
gas will evidently bo much greater in ]ong>* protracted tiring, from 
the eftbets of friction both upon the holt and tlic^ barrel. The 
escape of gas takes place chiefly from the left side of the breecti ; 
which indicates an imperfection in the contact between the cham- 
ber and the barrel on that side, arising from the want of central 
or direct support for the tube which carries the charge, wlum it is 
pressed up to the top of the chamber, in order to dose the breech, 
previously to the musket being fired. This defect in tlu^ contact, 


« The use of carbines loaded at the breech is nuub reeummeudcMl hy 
(Jeaornl Remond. The General proposes, with thcni, (o t‘iu]>loy iu{antry 
furiiKHl three, and even five deep— the front rank men herme; net exposed to 
tlio lire of those in the rear, which is the case wlicn the muskets are loaded at 
the mnz/d(^, by the men raising tho right hand to the head iu using the 
ramrod, (P. G.) 
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apparently goes on increasing during the repetitions of the firing. 
It is possible that the evil may be remedied by giving to the 
lower part of the barrel the form of a hollow frustum of a cone, 
and to the upper part of the tube carrying the charge a corre- 
sponding form, so that, in closing up the tube to the barrel, the 
contact of the conical surfaces may be sufficiently close to prevent 
the escape of gas. By this construction, even in the event of 
these surfaces being in part worn away by friction, it will be pos- 
sible, by pressing the tube still closer to the barrel, to preserve 
the accuracy of the contact. 

(14.) The advantage of placing the composition above the gun- 
powder is supposed to be, that it secures the ignition of the whole 
charge. The mode of producing ignition by placing the percus- 
sion powder in the body of the cartridge is, however, very objec- 
tionable. If the cap put on the nipple of an ordinary lock should 
fail, another may be instantly put on ; if ignition fail to be pro- 
duced in the Prussian cartridge, it must be withdrawn bodily, and 
it becomes useless till made up afresh. 

Another very serious objection to cartridges so made up is, 
that the fulminating composition being packed with the cartridges 
in barrels, tumbrils, waggons, or other receptacles for musket 
ammunition, would, if these should be entered by shot, infallibly 
explode, and cause the whole to be blown up. The ordinary caps 
are capable of being stowed in small bulk by themselves. 

(15.) It has been reported that many of the Prussian needle- 
prime rifles taken by the Danes in the late engagements (1850) 
were found to have become defective ; hut the author learns from 
an authentic source, his informant being a Danish officer of dis- 
tinction, that no arms of this description were captured by the 
Danes, the small arms taken being either common muskets or 
rifles of the ordinary kind, loaded at the muzzle; hut they fired 
conical shot with remarkable effect.^ It requires only an inspec- 

In the Danish official report of the battle of Iclstedt, on the 25th of July, 
1850, it is stated that “ The enemy’s skirmishers, under cover of a hedge, 
fired with pointed halls {sintzhif^eln)^ at a distance of 100 and 150 yards. It 
was in vain that a couple of guns threw grenades at a short range among the 
skirmishers; it was in vain that a body of the cavalry made three several 
attacks ; in vain it was endeavoured to bring tip the inlantry from Oberstolk, 
■\diich -was now in flames, while a fierce engagement was going on in it from 
the house windows and in the streets. In less than an hour we suffered a 
great loss. The brave General Bchleppegrell fell, mortally wounded, during 
one of tlie attacks ; the cJief of his staff, Lient.-Col. Biilow, was severely 
vmiiidod ; the commander of the battery, Oapt. Baggesen, was made prisoner, 
and two of Ins guns taken l)y the enemy. Several other officers were also 
killed, and among them Lieutenant Oarstensen, while endeavouring to rescue 
Capt. Daggosen, with about 70 subalterns and jirivates : at least 90 horses were 
killed or taken. — (In what manner the pointed balls were forced, is not stated, 
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tion of the figure, page 509, to be. eouviiK^Ml that, whatever be 
its merits ill other respects, the ueodlo-prime musket is too com- 
plicated and delicate an arm for ginicnd servict\ 

(If.) A very serious disadvantage arising from the use of 
cyliiidro-eonuml shot is the excess of tlu'ir weight above? that of 
a coimnon musket-ball, on which aiHoimt tlu? aln^ady o\”erloa,ded 
soldier must carry a greater weight of aninuinltion in an (^qiial 
mimher of rounds, or the nmnlKU' of rounds must lie diminished, 
and either of these results would lx? very jin'judiciaL iSo {piickly 
may the now rifle-muskets be loa,ded, that a soldim* may lin? away 
all liis aiumuuition in a very few minutes, which soldiers are prone 
to do as quickly as they can ; and uidess additional and extra- 
ordinary measures be adopted for replmushing in the held, and 
in action, the speedily exhausted cartridge boxes, the rifleman 
may, in a protracted action, be left long in a state in which he 
caai neither annoy the enemy, nor defend himself* 

(17.) It is, no doubt, in some respects, an important advantage 
in the Prussian rifles, that they may be loaded more (piiekly than 
the ordinary musket or rifle ; but here, too, we agree with M. 
Fave (./)c.s‘ Mmvdles ihrabineh\ cA?., p. 40), that rifle aidioiis are 
generaJly de<*ided, not by mere rapidity of lire, but by t'adi sol- 
(tier taking time to use Ins arm in the most elUcieiit manner pos- 
sible. Although, as has been already stated, the use of the rifle 
was suspended in the French aniiies throughout the whole of the 
general war (1794-1815), yet the French inlantry, armed with 
the common musket, were well trained to ac.t en timiUeur, and 
showed gi'cat aptitude for that kind of service, in which a mere 
militia or new levied troops, in many circumstances, render as 
much service as veteran soldiers. 

(18.) The infantry of the line, and light infantry in the French 
seiwice, are identical, excepting a slight difference in their uni- 
form ; they carry the same nature of arm, and are trained nearly 
in the same way, though the regiments of light infantry are more 
particularly employed in the service of the advanced jiosts. The 
companies of voltigeurs of the infantry are armed with a musket 
shorter by O”' .054 (2 inches) than that of the other companies. 
The only troops armed with the carabine h tige are the ten batta- 
lions of Chasseurs d’ Orleans. We observe, too, that French 
writers, in discussing the comparative merits of the musket and 
the rifle, appeal, as well they may, to the well-directed and ^vell- 
sustained rolling fire of British musketry of the line, which, as 
M. Fave states (p. 44), gave us the victory in battle : therefore. 


nor their exact, fonn given, in the report ; but the author has ascertained from 
autliority at Copenhagen, ^May 3, 1851, that tluy were cyliudro-eouical, fired 
from carabines rayecs, a tige.) 
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we should be very careful not to compromise that established 
efficiency by any very general or extensive adoption of the new 
arms, according to a theory, the effects of which have been tried 
only in circumstances which cannot exist on service.^ A French 
writer admits the efficiency of our rifle firing, and states that, at 
the battle of Waterloo, almost all the officers of the First 
Regiment of Infantry of the Line, including the colonel himself, 
were wounded by rifle balls, or, as the colonel called them, 
officers’ balls, because the English troops, as he supposed, directed 
their fire at the officers without regarding the private soldiers.^ 
(19.) Public attention having been excited by M. Fave’s in- 
teresting w'ork, ^ Les Noiivelles Carabines J as well as by the 
efficient use made of the earahine a tige by the Chasseurs d’Or- 
leans in Algiers, and by the adoption of its rival, the needle-prime 
musket, by the Prussian government, experiments with muskets 
of the latter construction, wFich had been made in England from 
foreign patterns, were, in 1850, carried on in this country, in 
order to compare them with the British regulation-musket and the 
British rifle carrying the belted ball. It was proposed to ascer- 
tain the relative merits of those arms, and particularly to discover 
whether the method of loading at the breech, as in the needle- 
prime musket, considered under all aspects, could be adopted 
with advantage in the British service. The results of these expe- 
riments show^ed that the Prussian needle-prime musket w’as by 
far the quickest in loading and firing. The English regulation- 
musket came next, Lancaster’s pillar-breech the third, and the 


® The following is one of the niimeimis special occasions, related in Napier’s 
Histoiy, on which the British musket and bullet, in good and gallant hands, 
proved their efficacy at considerable distances, even against artillery. 

Omnhat of the 10th cf December, 1813. — “ The practice of the guns, well 
directed at first, would have been murderous if the musketry from the cliurch- 
yard had not made the gunners withdraw their pieces a little behind the ridge, 
which caused their fire to be too high. The General (Kempt), thinking the 
distance too great (it w’as between 350 and 400 yards), w'as inclined to stop 
this fire ; but the moment it lulled, the French gunners pushed their pieces 
forwards again, and knocked down eight men in an instant. Ihe small arms 
then recommenced, and the fire of the French guns was again loo high. The 
French Avere in like manner kept at bay by the riflemen in the village and 
mansion-house, and by the 52nd on the ridge adjoining.” — Kaj^/ier, vol. vi. 
p. 382. 

^ “ Je crois ne p)as me tromper en disant quo si Fon voiilait se donner la 
peine de foiiiller dans les cartons du Alinistere de la Guerre, on y trouverait 
tin rapport important de M. le Colonel I^cbeaii, du premier regiment d’iiifan- 
terie de ligne. On y lirait qu’a la bataille de Waterloo x^resque tons les officiers 
de ce regiment et le colonel Ini-nieme furent blesses par des balles de i'lisils 
rayes, par des balles que M. Lebeau appelait des balles d’officiers, car les rifle- 
men Anglais qui tiraient sur son regiment, dedaignant le comniun des soldats, 
avaient vise les officiers, et, comme vous voyez, ne les avaient X)as manqnes.” 
— Discours de A/. Arago a la Qhambre de$ Deput^^ Jnin, 1839. 
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Eni^lish rc^ulatioii-rifle the slowest ; that tlu' liits, in (Ul rounds 
tired at a target 6 feet square at the distance of 150 yards, were, 
rt'S])ectively, in the order in whicli the arms ha\(* Been already 
named, 40, 21), 50, and 30; and lastly, that tla' average per- 
centage of hits at dltlerent ranges up to t»00 yards, wm’e, in the 
same order, o3, 25, 35, and 37 ; but, for the rt\asons already 
stated, muskets loaded at the breech wm-t' condemned as arms for 
general servi(*e in the field, however useful tlu'y might be in the 
hands of a few expert men tor special purptises. 

(20.) Good patterns having been obtained ()f the Delvigiie 
(*aral)iue ii tige, the French and the Ihdgian ^Minie riiltv, experi- 
ments were made at Woolwich in 1S51 with these three arms 
and witli l^ancaster's pillar-breech riile, in ordm* to test their 
relative merits in firing at a target 0 iWt scpiare, at 400 yards 
distance, llie results of these experimmits wm'e t‘onsidered to 
have so fully established tlie peculiar advantages of IMinie’s 
method of quick loading, and forcing the shot into tlu^ ritied state, 
that the niaiuifacture in this country of a large supply of what 
has been called the regulation Alinie miiski't was ordered. 

The form of its projectile, whicli is simply couoidal, is given in 
Fig. 01 aimexed. 




(21.) His Grace the late Duke of Wellington was strongly In 
favour of the leaden bullet for line firing, and he objected to a. 
reduction of the calibre of the musket ; consequently, on account 
of the weight of the elongated shot proposed lieing greater than 
that of the usual spherical bullet, there remained no alternative 
hut either to overload the soldier by the weight of bO rounds of 
ammunition, or to- reduce the number of shot carried by him. In 
order therefore to conciliate the Duke, it was made a" regulation 
by the Board of Ordnance that the Minie muskets should he so 
constructed as to be as easily loaded with a round bullet of one 
ounce weight as with its own ammunition, so that either descTip- 
tioii of shot might be used, as circumstances might requin^, for 
line and ritlc firing. It soon appeared, however, that tlie fulfil- 
ment of this condition was impi'acticable, and that the attemiB 
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would have the usual fate of endeavours to accomplish two pur- 
poses essentially different by one and the same means — attempts 
which generally result in the failure of both. 

(22.) The only mode in which elongated shot can be employed 
without either increasing the weight of the ammunition carried 
by the soldier or reducing the number (60) of rounds in his 
pouch, is to diminish the calibre of the fire-arm, so that the elon- 
gated shot may not be heavier than the regulation bullet. With 
a view to effect this object most conveniently, the Master-General 
of the Ordnance, Viscount Hardinge, invited some of the prin- 
cipal gun-makers of England to submit pattern muskets, in the 
hopes of obtaining a lighter and more efficient arm with a smaller 
bore. The following makers accordingly prepared, and sent in, 
muskets for trial — Mr. Purday, Mr. Westley Kichards, Mr. Lan- 
caster, Mr. Wilkinson, and Mr. Greener : Mr. Lovell, the inspec- 
tor of small arms, also prepared a new musket at the government 
manufactory. 

(23.) The following table of details (see p. 516) respecting the 
regulation Minie rifle, and those of more recent pattern which 
have been made the subjects of experimental trials, is both im- 
portant and interesting, {^Remarks on National Defence^ by Lieut- 
Col. the Hon. A. Gordon, and A Handbook of Meld Service^ by 
Capt. Lefroy, RxA., F.R.S.) 

(24.) The projectiles for all the muskets in the table are 
conoidal or cyiindro-conoidal. Mr. Wilkinson’s projectile is cast 
solid, and has two deep grooves round the lower part. It is in- 
tended to be used without paper or patch of any kind, the two 
grooves being merely filled with grease ; and the method of load- 
ing is the same as that which is now in use with the rifle regiments 
of the service, The powder being made up in a small cartridge 
by itself, and put into the barrel before taking the ball out of the 
ball-pouch. The muzzle of the barrel has been countersunk, so 
as to receive the ball before it is rammed down, which is a great 
convenience. The grooves are of a spiral form, having one turn 
in 6 ft. 6 in. Mr, Purday ’s projectile is cyiindro-conoidal, with 
a belt round the lower part; one of the two kinds of projectile 
has the simple Minie cavity, and the other has a cavity with a 
plug, which is driven into the cavity by the force of the fired 
powder. The grooves have the character of the increasing sfivdii 
they commence with one turn in 6 ft., and end with one turn in 
4 ft 9 in. Mr. Lovelhs heavy shot (No. 1) made excellent 
shooting at all distances, hut the difficulty of loading, and the 
great weight of the shot, renders it unfit for troops of tlie line. 
Even with a strong wooden rammer it was sometimes difficult to 
drive the shot home. Tlie lighter shot (No. 2) made very good 
shooting up to 400 yards ; but sometimes, after firing a dozen 
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shots, it became uBcertain, and the difficulty of loading was as 
great as with the heavier ball. The grooves are regular spirals 
with one turn in 6 ft. 6 in. The grooves of the Brunsvrick rifle 
have one turn in 2 ft. 6 in. 

Mr. Lancaster, who invented the ordnance with an elliptical 
bore, spirally formed, as described in Art. 190, and the pillar- 
breech rifle (Art. (8)), proposed also a nature of musket having 
a bore of a similar kind. No grooves are cut in the interior surface 
of the barrel ; but, in a transverse section, the bore has the form 
of an ellipse of small excentricity and it freed ^ at the breech : 
the projectile is cylindro-conoidal, with a circular base, and, when 
heated by the fired gunpowder, it expands so far as to take a 
form cori'esponding to the elliptical section of the bore. The 
bore, being a continuous spiral, fulfils the object of grooves, and 
causes the shot, in passing along it, to acquire a rotatory motion on 
its axis. The spiral is not uniform in its whole length, but has 
what is called by the Americans a gaining tivist or mi inereasing 
spiral. The advantages of this rifle are supposed to be, — greater 
accuracy of practice, less recoil than other muskets have, and no 
tendency to cause the rifle to turn over sideways. 

In November of last year (1853) experiments were made at 
the school of musketry at Hythe, under the direction of Colonel 
Hay, for the pm'pose of trying the accuracy of Mr. Lancaster’s 
musket ; and the result was, that, in firing twenty rounds at an 
iron target 6 feet square, at the distance of 600 yards, all the 20 
shot hit the target ; of these, 10 struck above, and 10 below the 
centre ; 11 struck on the right hand and 9 on the left. 

Five of these muskets were tried at Hythe against the Enfield 
musket with a smooth, elliptical bore ; and, after a prolonged 
trial, the Enfield rifle was found decidedly inferior to that of Mr. 
Lancaster as regards accuracy of shooting, and its shot stripped^ 
oftener in the barrel. Further trials were made at Woolwich, at 
Enfield, and at Hythe, in December, 1853, with Lancaster’s musket 
having an elliptical bore, an increasing spiral, and being freed at 
the breech ; this was in order to compare its shooting with that of 
an Enfield rifle with three grooves, having a uniform spiral with one 


To be freed at the breech signifies that the bore is made larger there 
than in the anterior part of the barrel : the term, is also used to denote an 
enlargement of the grooves at the same place. The Americans enlarge in 
this manner the whole of the barrel up to w’ithin 1| inch of the muzzle ; 
English gnnmakers only as far as 2 or 3 inches from the breech. The object 
is to facilitate the operation of ramming home. Not much value is attached 
to the construction in this country : it maybe advantageous for the American 
rifles, winch carry smaller shot than ours ; and the like may be said of the 
American practice of increasing the twist of the spiral grooves towards the 
muzzle. 

^ To stripy speaking of shot, signifies to pass out of the barrel without 
becoming rifled. 



turn, in (> foot C> inelicB, and an equal bore tbrongliont, (Hyll inch 
diameter: the object being, ap])areutl}% to simplify rifles, if pos- 
sible, by dispensing with the spiral and tln^ fnrd 

breech/ T lie report of these trials was in favour of the Kniield 
riile, Lanca.ster'’s imisket having evincinl a. strong tendeiu'y to 
strip: and at the longer range's this deliM'i was viot marked. 
The cause of it has not been satlsiactorily ascinlained, but it is 
presumed to bo iu part owing to the wax wlfK^h ('ntenil into the 
lubricating material ; this may have eaused some of the paper of 
the cartridge to adhere to the bore about the greatm' diameter, 
and thus render the bore nearly circular. It was chi'idml then to 
adopt the three-grooved rifles ; and it is said that a, gniit number 
of them have been, or are now being made. 

The gaining twist is considered objectionable, in offering to the 
shot’s progress a resistance continually increasing, while the shot 
itself is sidijeeted to a continiuilly incnmsing force of impulsion. 
A projectile is set iu motion gradually, and should attain its 
greatc'st velocity just before quitting the muzzle ; thmv is conse- 
quently a tendency of the shot to yield to the increasing force of 
tlie powdcT, and pass directly out of the barrel without following 
the spiral Should, however, the projectile, which is in part c^yliii- 
drical, follow a twist of the ////Za/V/// kind, it will still W suhjecd, to 
a continual (hauge of figure during its ))assagi^ along the bore ; 
and it may even be said that the rear mid of the shot is being 
twisted while the front is passing out of tlu^ muzzle. An advan- 
tage derived from the abseucet of groovexs is that tbm*c are iio 
edges to be wmru away by working the ra.mrod, and a= smooth 
bore is less likely to become foul than one with groovexs. Tlie 
plug-hullet used by Mr, Lancaster does not appear suitable for 
military puriioscs ; generally the plug is driven too fa.r into the 
lead during the making up of the cartridge; and it is desirable 
that bullets for military service should be of solid lead, without 
cup or ])lug. 

An objection to Mr. Lancaster’s musket, and this applies also 
to the Enfield rifle of 1853, is, that it requires a slender cartridge 
(3| inches long and ^ inch diameter), which, when made up with 
the heavy projectile, is liable to become torn at the neck, so that 
the powder, iu part at least, escapes: this objection exists in 
a greater degree, in the Minie rifle, the projectile of the latter 
being heavier than that of either Lancaster’s or the l^ufield rifle. 
The paper, moreover, being stiff, does not always expand after it 
has been compressed in the act of biting oft' the end; in con- 
sequence of whicli the powder is not readily poured into the 
barrel, and much of it is often thrown away w^ith the paper. 

Tlie argument in favour of an uneven mimhm.' of grooves for a 
rifle, as in Mr. Wilkinson’s and the Enfield rifle, over an even 
number of grooves is apparently very sound : the lands in the 
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former kind being opposite the grooyes in the barrel^ instead of 
the grooves being opposite to each other, as in the latter kind of 
rifle; the expanded lead is thereby more effectually pressed into 
the grooves, and the projectile consequently acquires a more steady 
rotation on its axis. 

(25.) The chief objection to the new Minie rifle-musket consists 
ill its great liability to get fouled, and, as it would appear, the 
grooves partially leaded, after firing a number of rounds, more or 
less, so as to render it sometimes impossible to force the shot into 
and down the barrel. This difficulty appears to have been foreseen 
by Colonel Gordon, since, in his pamphlet (Appendix, p. 18), he 
expresses regret that the bore of the new rifle had not been made 
a tew thousandths of an ..inch larger';.;. 'he ..-states that, after firing 
a few rounds, the shot jams in the barrel, and cannot be forced 
down to its place 5 and as all the Minie rifles and their ammu- 
nition, with which our forces in the East are armed, are exactly 
of the diiiiensions assigned to the Regulation Minie rifle in the 
table page 516, it may be apprehended that this difficulty in 
loading will be experienced on ser?ice, .as it unquestionably .is to. 
agreat .extent in practice at home/ 

.. (26.) To remedy , this objection, Lieui-Colonel Hay, who now 
ably . superintends the establishment for training soldiers in the use 
of the Millie musket, proposes to dimmish the diameter of the shot 
by .005 inch (Fig. 62) : this small quantity, .Colonel Hay has, after 



many trials, found sufficient to prevent jamming, and permit the 
shot to be in contact with the surface of the bore when the arms 
are in any position whatever ; it also allows the musket to be 
loaded quickly when repeated firing becomes necessary. Colonel 
Elay’s proposition having been approved, ammunition of that size 
was supplied for further trial in the school. That which was 
first sent succeeded admirably ; but, subsequently, the cartridges 
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loadinl too easily. On exa.mination, the ]>a.|)er was fontul to have 
been ml need both in thickness and qnantity coinparcHl with that 
with whi(*h the tornun^ eartridges wen> iiiadi\ Idiis (w ih howc'ver, 
was easily renu^diinL (Monel Hay has likewise introdiuHal an 
important iniprov(nnent in the shapi' ol* tlu' or emp, and in 
the figure of the cavity into which it is fori’inl on tlu' iirino* of the 
charge. Idie rtNulcr will perceive, on nderring to Mg. 57 (page 
507), that the cavity a in the Minit' shot lias tlu' form of a 
frustum of a cone, while that of the cup l> is a, hemisphere : now 
all who have cxainhied the shot pickeil \\\) afttn* having striu*k an 
iron targ('t or ])enetrated into earth, timl that the hemis]>herical 
cup is very liable to be canted or tunuMl instead of lading for(‘ed 
directly into the holhnv space : the lead of the shot is not driven 
ecpiahly into the grooves of the riile. For this evil (kdonel Hay 
has proposcal a remedy, in giving both to tlu^ eidot and the cavity 
in the sliot conoidal forms (see Fig. ii:2 ), by which means the former 
must, by the for(‘e of thepowaler, proeetnl directly forward in the 
hollow spa.(*e, and thus uniformly expand the lowm* jiart of the shot, 
in the bore. 

(27.) The fouling of the Minie rille-nmsket arises, jmihahly, in 
part from an adhesion of the lead ruhln'd off frtmi tlu^ shot during 
its passagi'. along the bore, and in part from tlu‘ jiaptu' betwetm the 
powder ami the shot being cliarred on tlu' i‘xplosiou of tlu* gun- 
])owdcr, and leaving a deposit adhering to tlu' barnd : whatever 
lie tlu^ (‘ausi\ unless the cartridge be widl greasml, it bcH’onuxs im- 
})ossible, after tiring a. few rounds, to ged, tiu^ sluit into and dowm 
the barrel. 

It has happened that soldiers, finding that the shot has jammed 
in the barrel, have emleavoured to force it down by striking the 
ramrod with heavy stones. The inconvenituu^e aiid loss which 
must be sustained in such a case may be easily conceived, wdien 
troofis armed with the Minie rifle only, having fired away each 
mail ten or fifteen rounds of his ammunition, are comjielled to 
stand inactive while an enemy is advancing against them for the 
purpose of bringing on a close and decisive action. It is remarked 
that the Minie rifle does not so soon become foul when loaded in 
a vertical, as when loaded in a horizontal position, the rifleman 
lying dowa The Minie rifle is, how'cver, too long to be conve- 
niently loaded in this last position. The bullet proposed by 
Colonel Hay has sufficient windage, before it is forced, to allow 
the loading to be effected even though the grease may have been 
rubbed off from the cartridge, 

Tlie exercise for loading with blank cartridges is performed with 
the Mhiid rifle as with the ordinary musket,— the soldier bites off 
the end and puts the cartridge into the musket, as in the usual 
method ; but in shot-firing the end must be bitten off and the 
cartridge reversed in loading, otherwise the cartridge will stick in 
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the barrel, and the musket will be rendered useless during the rest 
of an action. To prevent this from occurring on the battle field, 
through the nervous excitement which during an action must 
be felt even by veteran soldiers, but in a higher degree by such 
as have never before been under fire, the loading motions with 
blank cartridges have now been assimilated to those with shot 
cartridges ; so that the soldier will be habituated to perfonn, in 
both cases, the reversion of the cartridge after having poured in 
the powder. 

(28.) A great inconvenience attending the use of the Minie 
rifle is, that every cartridge employed must be carefully greased, 
ill order, by lubricating the barrel at every discharge, to prevent 
it from becoming so foul as to be unserviceable after a few rounds 
have been fired. It is well remarked by Lieut. -Col. Gordon, 
in his useful pamphlet above quoted, (Appendix, p. 8), that it is 
doubtful whether or not a soldier would grease even the rounds 
which he carries in his pouch, and that it would be scarcely pos- 
sible for him to grease those which he might receive, on a second 
or third supply, during a protracted action, or on a sudden demand 
for ammunition in case of a disturbance of the peace, or of troops 
landing in an enemy’s country. Greased cartridges could not, 
certainly, be kept in store without being deteriorated by vermin or 
by the effects of climate ; unless, indeed, some method could be 
found of preparing paper with an unctuous matter, which should 
be capable of resisting the effects of heat and moisture and the 
attacks of vermin, and which should remain for months in a state 
fit for use. The greased cartridges which were sent to India for 
trial with the Minie rifle were, on their arrival, found to be totally 
unserviceable. 

(29.) The following table exhibits the ranges, to the first graze, 
of the different kinds of new muskets, in comparison with the range 
of the regulation Minie musket. The experiments on which the 
table is formed w^ere carried on at Enfield during the summer of 
1852. 

The muskets were fired horizontally at a height of 4 ft. Ik in. 
above the ground. 

Ranges. 

Yds. ft. in. 

The Regulation Minie musket . . . . .177 1 7 

Mr. Wilkinson’s musket (naked shot) . . 185 0 3.3 

(cartridge) . . . 172 1 5^ 

Mr. Pure! a 3 ?-’s musket, with the plug hall . 180 2 4 

Mr. Lovell’s musket, No. 1, or heavy shot . 190 0 5 

, 1^0. 2, or light shot . 176 1 

The Brunswick musket ....... 173 0 2^ 

Mr. Lancaster’s musket 194 0 11 

The angles of elevation w'hich should be given to the several 
arras, in order that the projectiles may attain different ranges, from 
100 yards to 1000 yards, are as follow ; — 
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(30.) The kiiully (‘oiununucated hy Colonel Hay, 

on the snbjeet of tlu^ riHe ]>raetiee at llytlus yhowH the eoin])ara,tiYe 
aeeuraey of shooting' at different di!stniu*(\s, with the (‘oinmon 
peren^sion musket of 1842 and the rifle musket of .1851 : the 
former earryin<x a spherical bullet, and the 1att(‘r the n'u'uintiou 
AIJnie shot" (a eylindro-eonoidal proj(M*tile). Twenfy men fired 
ten rounds each, 5 in file firin^^ and 5 in volley linn^\ a,i»'ainst a 
tar^'et f> fetd high and 20 feet broad, (‘(|ual lo a front of 11 file 
of inihntry, or 22 men. Hie muskets wert^ 4 ft b in. from the 
gianuuL 




1‘ercussion Musket, 1842. 
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Minie Rifle Musket, 

1851. 




Distances. 

Humber of Hits in the 

Hits. 




Bull’s Eye. 

Centre. 

Outer. 

'rotal. 

Per Cent. 



Yards. 
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10 

68 
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94.5 
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80. 



300 

6 

32 

72 

no 

55 . 



400 
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29 

71 
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52.5 
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Colonel Hay remarks that the shot from the common musket, 
which missed the target, fell from 20 to 50 feet wide of it^ 
whereas the Minie shot which missed fell within 2 or 3 feet only 
of the target. The same officer, in a letter to the author, 
observes that, with careful training, soldiers of the line may be 
made to put half their shot into such a target at 400 yards, and 
two- thirds at 300 yards. 

Sept. 1 7th, 1853, at Hythe, practice was made with the regu- 
lation Minie musket by four men, each of whom fired ten rounds, 
at distances from the target varying from 700 to 200 yards. The 
target was 16 feet long and 6 feet high. The men advanced in 
skirmishing order, according to regulation; fired kneeling, and 
exercised their own judgment respecting their distances from the 
object. Of the 40 rounds fired, 8 hits took place in the bull’s- 
eye, 16 in the central part (a circle 6 feet diameter) and four 
beyond, but very near the central part ; in all 28 hits, and 12 
misses. Of the hits, 18 were below the centre and 10 above, 16 
were on the right and 12 on the left. The wind was blowing 
strongly, and the atmosphere was cloudy. The same day similar 
practice was made by four men with the musket having an ellip- 
tical bore, at the same distances from the target, the men advancing 
in skirmishing order, and kneeling. Of 40 rounds fired 6 hits took 
place in the bull’s-eye, 22 in the centre circle, and 6 beyond it ; 
six shots only missed the target. Of the hits, 25 were below the 
centre, and 9 above ; 15 on the right, and 19 on the left. 

(31.) In August, 1852, two muskets were made at the Royal 
Manufactory at Enfield, in which were embodied the improve- 
ments and alterations suggested hythe experience obtained during 
the course of the trials with the experimental arms, and which, it 
was hoped, would possess the necessary requirements of a military 
weapon on the Minie system. 

The musket, including the bayonet, to weigh about 9 lbs. 3 oz. ; 
and the bore decided upon was .577 inch ; the barrel to be, in 
length, 3 feet 3 inclies ; and its weight 4 lbs. 6 oz. It was to have 
three grooves, each a constant spiral of 1 turn in 6 feet 6 inches. 
The ramrod to have a swell near the head; the bayonet to be 
fixed by means of the locking-ring, and the lock to he made with 
a .swivel. 

One of the muskets was to be made with a block-sight for 100 
yards, and two leaves, for 100 and 200 yards, in addition to the 
block-sight. This was proposed for troops of the line, militia, &c. 

The other was to be made with a block-sight (as before), and a 
modification of Mr. W. Richards’s sight, calculated for use up to 
800 yards. This was proposed for the Rifles and the picked men 
of other corps. 

Mr. Pritchett, a gunmaker of London, was requested to adapt to 
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tlic bore of this inusket a projectile without cu]) or plu^', of a pattern 
( f'ig. ho), which he had recently been trying with gn^at success. 


Fig. 03. 



The sliooting of these muskets, witli this bullet, at distances up 
to yards, was found to be superior to any that had yet been 
triinl, wlu'u loadiul according to the usual Alinie style, with 
grtsased cartridges, nncrsing the bullet. Tlu‘y were also tried 
witli the sanu' bullet as beibre, made up into (‘artridges, loading 
witliout nnersing, like' the old sjdierical ball. Tlu' siiooting was 
toh'rably good, but tlu' luirrels fouled immeciialtdy abo^e the 
powder for about 2 inches, probably from the ungn^astHl paper, 
txdwciUi the jiowder and the greased hidhd, lu'lng eharrecl on the 
explosion of the gunpowder and leaving a slight dcjiosit adhering 
to that part of the barrel In the Minid system tlie greased 
paper around the bullet lies close above the powdiu* and lubricates 
the entire barrel at every shot 

The experiments alluded to in the foregoing nnnarks were 
ordered by Lord Ilardinge for the purpose of obtaining, if pos- 
sible, a lighter and a better musket than that in use by tlie army 
when he ix'camo Master-General of the Ordnance in 1851 ; his 
predecessors at the Horse Guards and the Ordnance Office having 
previously sanctioned the change of system trom that of a smooth 
bore with spherical balls to that of Captain Minie, vix., a rifled 
barrel with greased expanding bullets and the cartridge reversed ; 
making however, with this change, no abatement of tfie weight to 
he carried by the soldier, but, on the contrary, a slight addition ; 
for although the weight of the musket itself was slightly reduced, 
the increased weiglft of the Minie bullet caused an iucrease of 
about half a pound in the total weight of the musket, with 60 
rounds of ammunition. 

The object of the Master-General of the Ordnanc^o, in the ex- 
periments above alluded to, was to obtain the best rifled musket 
which, could be constructed, on the system which had already 
received tlie sanction of the military authorities ; and such a 
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musket has now, it is presumed, been obtained. The new rifled 
musket possesses the following advantages ; — 

1. A saving in weight of about 3 lbs. for every soldier has been 
effected, although the new bullet itself is 30 grains heavier than 
the old spherical ball. 

2. The 60 rounds for each man have been retained. 

3. The strength of the musket has been very much increased. 

4. The accuracy of shooting, of a musket which only costs 
(without bayonet) about 27. lO^"., has been improved, so that at a 
distance of 300 yards a good marksman can generally hit a bulFs- 
eye with a six-inch radius. 

5. The manufacture of the projectile has been very much sim- 
plified, the Minie bullet originally adopted with the Minie muskets 
having been altered ifrom an inconvenient form, and a compound 
of lead and iron, requiring great care in the preparation, to a 
simple form of lead only. 

6. An indirect advantage of the new rifled musket is, that any 
of the improvements which are constantly being made in the form 
and composition of elongated projectiles will be more easily 
adapted to a barrel of this diameter than to one of the former 
size. 

This being the state of the case, it now rests wnth the military 
authorities to decide how far the Minie system can with safety.be 
adopted by the army. 

The improvements which have been suggested in the pattern 
of the musket, viz., the swivel lock, locking-ring for the bayonet, 
bands instead of loops and pins, &c., are, if found to be advan- 
tageous, equally applicable to the old smooth-bore musket as to 
those made for the new Minie system. 

(32.) In 1852 Colonel Le Couteur, commandant of the militia 
in Guernsey, instituted a very important course of experiments 
to determine the relative penetrating powers of musket-shot of 
different natures. The arms employed were: the Regulation 
percussion musket, the Brunswick rifle, and the Regulation Minie 
rifle. The projectiles were : the spherical ounce-ball, the belted 
bullet, the Minie shot, with and without the cup, and a sharp 
conoidal shot proposed by Colonel Xe Couteur. The objects 
fired at were a box of 3-inch deal filled with fine sand saturated 
with water, and a hogshead also filled with sand saturated with 
water. 

The penetrations of spherical shot, both from percussion muskets 
and the Brunswick rifle, w^ere very small ; the shot, after passing 
through the front of the box, entering to the depths of 2 and 4 
inches only in the sand; while the Minie shot and Colonel Le 
Contour’s sharper projectile, after piercing the front of the box, 
entered to depths, the mean of which was about 10 inches, into 
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t’he tnand; tlio aclvaiitago ^ being ratlier on the side of the last- 
luentloiied shot. 

!u llu^ smtu' year some experiments wt'n‘ mado al W oolwich for 
a like purpose with the belh'd Hegulatii)n shot and (\)lon{'l Le 
C^mteurcs eonoidal shot, hoth kinds being final from the iinias- 
wick ritle, also with iameasters (dlipsoidal shot fired from the 
barrel with i'Hiptical -spiral bore. Tlie tarp‘t, whi(‘h was at 
do yanls from the nuiEi^le of the musket, i‘onsistc<l (if sc\ oral h.alt- 
inch elm jilanks saturated with watin* and placinl one inch 
apart. Tlie following Table exhibits tlu' n'sults of tlu' (experi- 
ments 

Xltliilifr .-rrPuik;*?. 
iHMu'tlMlrii, 


(A)loucl i.c OaiUairX sbaip e(au)idal .11 

lu'lttul ri'miluriciii vouihI ball . . , , , 5i 

(’t)lunci L(‘ (.’outtaifs ball . . . , ... . I .'^st adv iirtlie Htli). 

bobt’d rogulat i(viji ball ....... U 

(*olotu‘l l.cibutrur's ball . ....... 12 

Hudultril ball ........... b 

Dido . . . , . - W . ... . . b ^ ' 

Lanv'astia‘'s elliptical ball arid rlH . . . . . 1) (bit a knot). 

Ditto ditto ..... in 

(AUmkI 1.0 rbtittnirks siiiootlria^ . . Id 

L:uirast(‘DH tlllptical ball and rifle ... * . 

( ^lt)ntl la‘ ( AiUtau'X sintHdli . . , . . 11 


(hdomd L(‘ (kmteur observes that sbarily-pointc'd halls have 
the greatest jnnver of penetration ; hut the pduts laung tU'striic- 
tive of tlie paper, wlum made into cartridg(»s, they liave Inum laid 
aside. If a wad eoidd be applied to cemm tlie point, he conceives 
that they would exceed all other sliot in penetrating janviu* ; and 
would be ea])ahle of sinking a boat, on its approach for the purpose 
of a hostile lauding. Tlie following exptTiments show that this 
opinion is not destitute of probability : — 

■At 500 yards' distance, thrive shot tired from tlu^ long four- 
grooved rifle musket buried themselves in a 3-inch oak targi't; at 
700 yards, one hall passed through a 3-inch deal targ(‘t, and was 
flattened on the iron at the back ; at 800 yards the shot buried 
itself in a 3-inch elm target ; and at 1100 yards one ball buried 
itself in a 3-incb deal target. It may, hence, be presumed that a 
volley of such shot fired by fifty men against a boat, at the distance 
of 500 yards, would sink her. 

(33.) The elevations requisite to attain givtm rangtx^ vaiy much 
in different arms: frequently the sight-mark for tS(K) yards will be 
correxd for one musket, and afford a ixuigc of bOO yards tor 
another. 

A musket which projects a heavier hall requires a little more 
elevation to attain the same range ; but the five luitun^s (d'Govern- 
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ment muskets require less than 6 degrees, to enable them to send 
their shot to the distance of 1000 yards. 

In order to ascertain the number and extent of the ricochets 
made by shots fired from the Regulation rifle just mentioned, the 
axis of the fire-arm was placed in a horizontal position, 5 feet 
above the plane of the sea-shore. The grazes were as follow : — ■ 


Number of Grazes. 

1 

2 

3 

4 

5 

6 

7 

8 

9 1 

10 

Extent of the Intervals 
between the Grazes, 
in Yards 

[Yds. a in. j; 
1 150 0 11 1 

( from the Jiest, j 




151j 

39 

2.5 

17 1 

i 

7 

13 


Distance of the last Graze from the Mest = 402 yds. 0 ft. 11 in. 


The conviction of this officer is that men who have been taught 
to fire conical shot from rifle-muskets with elevating sights ought 
to drive any troops not similarly armed out of the field (in any 
open country) at distances between 200 and’ 800 yards ; that is, 
before men using the old round ball with common muskets could 
render their arms available. 

(34.) In 1853 a committee appointed by Major-General Love, 
and of which Colonel Le Couteur was the president, caused some 
experiments to be made in order to try the relative merits of the 
following natures of sraall-arms : — 

A sea-service musket, 30-inch barrel, rifled with three grooves ; 

A musket, 39-inch barrel, rifled also with three grooves ; 

A sea-service musket, 30-inch barrel, rifled with four grooves ; 

A musket, 39-inch barrel, rifled also with four grooves ; 

Also the new Regulation Minie rifle. 

From these experiments, in which 100 rounds were fired from 
each of the four first kind of muskets, the men firing from a rest, 
it resulted that the number of hits and the number of misses 
respectively, were very nearly equal ; the means, in 100 rounds, 
were 74:| hits, and 25l misses (nearly as 3 to 1). In 50 rounds 
of the new regulation Minie rifle, there were 26 hits and 24 
misses : from which it would seem that this arm is inferior in 
accuracy of fire to either of the others, except, perhaps, the sea- 
service musket. The long four-grooved musket appeared to be the 
most advantageous in this respect. 

The wind, which w’-as high at the time the experimental trials 
were made, appeared to affect the balls in proportion to its 
strength, and to the distance of the shot from the musket ; 
beyond 400 yards the lateral deflection was from 10 to 50 feet 
to leeward of the line of aim. 

Similar experiments were carried on with the four first kinds 
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Distance. ' iSize of Target. 


Yards. 

‘200 () ft. S(][uare 
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, without a Host, 
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bOO 12 ft. square 

1000 9 ft. srjuare 

1000 39 ft. by 21 ft, 
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® The Committoo appointed to report on the effeets o\' (‘fUiit'ul annnunitiou 
fired from connnou serviee-inuskcts rifled, reeuinnuouh'd th;it the scale of 
sights shoultl comtneiieo at. 100 yards, aiul nut at 200 yards, as in tlui new 
MinM imisket, as they considered that, otherwise, the tiring would he too high 
in close action: they proposed, also, to have folding sights np to tiiK) yards, 
as these wuuhl he mure readily shifted, for diilerent (listances, than the slide 
in the long sight. 

lu a letter accompanying the report, the Cominillee statc'd tin* relative 
immher of hits per cent, iu shot iirtid from a coininou .serviee-uiusktd rilled, 
and a common musket, as in the following tal)io 


(if luuski^t, 300 rounds being fired troin (\'U‘h, nnd the meu 
firing from the shoulder; tlu* means, in lOtl rounds, were o4,‘V 
hits, iuul 43/^ misses. From tliesi' it would apju'ar that the 
{idvantag(^ was in favour of the longer muslod, tlu^ numbin* of hits 
beiim\ to thos<‘ made by the shorter muskid, in the ratio of ^4 to 7, 
nearly : tdher ex|HTlnieut.s liavig how('vei% shown that ilu' practice 
from*a barrel 2 feed d inehes long was as good as that from 

one of 3 fei‘t 3 inehes. On (annparing th(^ shooting from a, rest 
with that from the shouldtT, it was found, 10(1 rounds lu'ing tired 
in each of the two ways, that a column of num (‘onsisting of 13 
files in front, would rendve 74 hits from the rests, and o4 from the 
shoulder. 

Oolouel \ a ^ (k)uteur observes that souu^ AFufu^ >shui which had 
ranged from 420 to lOal yards, and had falhm into tlie sea, 
whieh was then from 20 to 30 feid, dei'p, weri‘ picked up on the 
sands at low water, seanady altmvd inform by tludr impact on 
the sea. 

(35.) Till within the last twirnty yeaTs no .v/}//// was eoiisidered 
lUKmssary for a eommon miiskid, tin' stud at tlu' nmzy.h^ 
sutFieient for the purpose of taking aim. Wlam pmamssioii arms 
were first lutrodueed, a, fixed block-sight for 120 yards was 
adopted ; and when the llifle brigade was suppliml with two- 
grooved rith's, a block-sight fur 200 yards and a h‘af for 3U0 
yards were affixed to the fire-arm. hi 1st the order, in 1851, 
for eonstruetlng 2«Sy000 stand of .Miifu* nuislu'ts was being (exe- 
cuted, a very serious defect in the sighting was discovennk'^ Tiie 
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lowest, or fixed sight, was so placed as to give a range of 200 yards, 
considered to be the point-blank range; instead of which it was 
found to be a line of metal range, with an elevation of about ; 
hence the height of the trajectory above the line of sight wrns such 
that, at 100 yards distance, shot aimed directly at a mark by the 
fixed sight struck, on an average of many rounds, 2 ft. 6 in. 
above the point aimed at. The only remedy for this defect in 
sighting was to explain to the soldier the error in the sighting of 
his weapon, and direct him, whenever his enemy advanced within 
200 yards, to aim lower and lower, up to a certain point, when the 
deviation was greatest, and then revei'se the process. As soon as 
this defect became known to Lord Hardinge, then Master-General 
of the Ordnance, the subject was referred to the select committee, 
and the error was rectified by adapting the fixed sight to 100 
yards, and carrying on, from that point, the system of sights as 
now established. 

At present it is proposed to furnish every musket with a com- 
plicated and delicate sight; and those sights which have been 
submitted for trial are, chiefly, in accordance wnth the pattern 
adopted for the 28,000 muskets wdiich were ordered for the army 
in 1852 : they are subject to some serious defects. The 
parallel sides become, in use, slightly collapsed, and thus lose 
their power of supporting the transverse slider containing the 
notch ; the slider consequently falls down by the concussion pro- 
duced at every shot ; and, before firing again, the soldier has to 
re- adjust it : besides this, the under part of the retaining spring, 
which soon gets foul, cannot be cleaned. The sight proposed 
by Mr. Richards, appears, however, as far as can be judged at 
present, to be free from these defects. (Ileinai^JiS on National 
Defence, Appendix, p. 10.) 

(36.) The force required to draw the trigger of an ordinary 
musket has been estimated at between 16 and 28 lbs. ; and it is 
evident that, in the exercise of this force, the attention of the 
soldier must be diverted from the object aimed at ; consequently 
the precision of his fire must be greatly diminislied, or entirely 
destroyed. In order to remedy this evil. Lieutenant Harris, of 
the Royal Marines, invented what is called a circular triggei', 
by which the force required to throw down the hammer is 
greatly reduced. This is accomplished by making the acting 
surface of the trigger in the form of an excentric circular 
arc, which, on pulling the lever or cock, causes that lever to 
rise gradually, as if it moved on a circular inclined plane. 
The mechanical power thus obtained is that which not only 
permits the exercise of a smaller effort in drawing the trigger, 
but allows the force to be employed without a jerk: the 
more or less gradual development of the moving power depends 
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<)ti the km or greater ■eK.ceiitrieity of the cnirviliiiear inclineil 
pliitie, 

(.HI.) I'roiu the previou?? staienoMit it op[H\niv that tlu' arma- 
ixnnil of the Ihnti^^h military three, is uow in a very unsettled 
and eomplleatiHl eomiitimu tlu're luniur now in tlu^ hands of the 
Ih’itish soldii'rs the old regulatitju inn>k<d with tlie round ladlet; 
thi^ old regulation riile innsk<d‘ with the heltcnl ball ; the new 
regulatitm Miuie inuskeL aiul the luwv Kniield stna!l“*hore mus- 
ket ; hut in what projKWtiim tluve arms mv Umw h\ our troops 
in the KasL the author eaimot say, llie question of armament 
l)elug uudec*ided W’lum the troops embarked, souu^ regiments wcwc 
providt'd with two sets of arms, x\y,. the r(‘gulatiou smooth-bore 
musket and the Minie rifle musket; other (*orps wen^ armed, 
some wholly w"itli tlie old musket, ami souu‘ with tlie Miuie 
umsket : iu otlu‘r eorps, wiflt both the new am! the (dd arms in 
{‘ertain proportions, requiring vast (piantities of their appropriate 
ammunition in the artillery stores, and great (amqdiiaitions in the 
arrangements for the supply in the field, 'i'o avoid as mueh as 
possible tlu‘se etnnplieatious, great <‘are has laum taken of late 
y(‘ars to iutnuluee tuni’maulty of ealihn^ and slmplifieatitm in 
amitnuhtion, both iu the navy and the army. I niformity of 
<^alibrt\ and siinplitienthm iu the supply of amimmltiou, is also the 
ruling priiunplo of the Hmper<w l.ouis Napoleon's new system of 
field artilliwy (see AjqK'udix B), In the British servieiy uniformity 
and simphtieatiou are objects iu the a<‘eomplislnnent of whiidi gn^at 
difficulty exists. Are we prepared to siuwifice the value of the 
vast quantitic's of small-ann ammunition in the numerous military 
stations which our troops occupy in all parts of the worlds anb 
scud thither supplies of the new ammunition to rephn^e the old ? 
Or must W(^ s^^pplj our military stations with both the new and 
old ammunition? How a regiment, a brigade, or an army, 
having a mixed armament, is to be supplied with dilhuvn! seds of 
aimmmition in the field, is a ([ucstioii of vast importance and 
difficulty, which the present state of the armament of our land 
forces ncuiessarily raises. But the question of a mixed armament 
of muskets is still more important, when we consider the efieets it 
may produce upon the efficiency of any corps so armed ; fer if 
rifles be required in the position which the corps arimd with both 
is required to act, they would require to be wholly armed with 
rifles ; if not there should be no ritU‘s. The use of the long- 
ranged rifles commences where that of thi) V('gulation musket 
ceases ; and the use of the musket begins wluwe rifles are nut 
required, and may even be detrimental, as iu line firing, whlcfli 
may best be accomplislied with a Kspherieal bullet and a smooth 
kirrcL 
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GENERAL OBSERYATIONS^ ON RIFLED MUSKETS. ‘ ' 

(38.) Whilst Ave fully admit the vast importance of the rilSe- 
musket as a special arm, we must be permitted to doubt the cor- 
rectness of the opinion, that it Will prevent artillery from keeping 
the field. Shrapnel shells will, undoubtedly, still prove an over- 
powering antagonist of infantry acting in swaniis, en tiraMleur^ 
in the manner in which it is proposed to employ infantry armed 
with long-range rifle-nuiskets. One of the first occasions in 
which the author observed the effects of Shrapnel sliells on ser- 
vice, was that in which they were fired from a light 6-pounder 
at a gun, which, at Elvina, in 1809, had been broiiglit up, by the 
French, at a distance of 1400 yards, to support their skirmish(u-s, 
when w’-armly opposed by our advanced posts. The first shell 
knocked down more than one-half of the men about the gunc'^ 
The 8-pounder gun (French) cannot stand against the carabiniers, 
who, beyond 650 or 700 yards, struck the gunners without a 
single ball of grapesliot reacliing them. — Itemond^ p. 192. 

Field artillery, 9 and 12-pounder guns in particular, placed 
far beyond the reach of even the most random range of these 
rifles, may, by means of Shrapnel shells, pour upon swarms of 
skirmishers, musket bullets wliicli, after having described in tlu^ 
shell a trajectory of 800 or 900 yards, and then being dispersed 
by the bursting of the shell, will produce an effect as destructive 
as a gun charged with common case-shot at a distance of 300 or 
400 yards ; and an important improvement in a short-range fuze, 
w'ell adapted to the service of spherical case-shot, has lately been 
made by an artillery oflicer of great talent and promise. 

Under the pow^erful effect of Shrapnel shells, together with 
the menaces and charges of cavalry, clouds of infautry, acting en 
tirailleur^ will either be compelled to rally into masses, or to 
I'etire upon their supporting bodies, columns or lines, wluui round 
shot will exercise its wonted power, and thus the battle will 
become general in the ordinary way. The three great arms, 
artillery, cavalry, and infantry combined, will act ac<‘.or(ling to 
their distinctive faculties ; and the general wlio, according to the 
proposed scheme, laid hoped, by infantry armed with rifle- 
muskets, to drive artillery out of the field, and overpow'cr infantry 
and cavalry in a general skirmish, will only commit the serious 
error of bringing on a general action under circiiinstanees liighly 

‘‘ Si, Goinme nous Tavous (lit, les coiriLattaiits s\*earhait. los uus ties 
aiitres, et si les (roii|tes soiit plus eia.irseuuA‘K, on a moiiis besoin tie iancor un 
mobile tpii ait miti jiirantlc force, tjuc treii laticer an j^rand utnubro avec uue 
ibree inoiutlrc. (JVst iioiir cola tjue uoas poiisons quo les Siirapnels (splierieal 
case-sbot) acqiiierent, tlaus IVitafc actuci des cliosos, un interOt particulier, td 
quo Eaiiilicrio cst iKitiirelleuieut ainotnfe a toiirner ses c^tiulca do ce eOte.’^ — 
Favd, I)e.s Nouvdhs Oanthines^ p. 47. 
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disailvaittnir^'ous fo ; since a. et>unnandin\ forced to fight 

in a manner diHerent from that which lu^ had Infeuded, and for 
which lie !iad preiKmH!, is always^ as has ])eim wt»l! said, more 
than half h<aitem 3'he tippoiamt followiim* tip with all his arms 
Iht' advantages which wtdl comhinetl movemmils must produce, 
the army wliich shonlil relv nptm tlie ramhun range of the new 
riih's would he penetrated, tlirown into confusion, and even driven 
otfthc ikdd. 

(35V) Now% whatever be the powtn* ran^i\ to tln^ first graze, 
which tlio French ami Prussian rifles ari^ said to possess, it ueecl 
scarcely be rcpcatcil that uncertainty increases in proptirtion as 
great elevations are use<l, tlmt is, as the rangt' iuenaises. And 
admitting that tlie trajeetories of these projectiles aiH* more true 
than thosi^ of others, yet the chance of liittiug objects must ueces- 
sarily diminish in propmdion as tlic ilesceuding branch of a 
trajectory approaches the verti(Ml diriH'tion. In all cases of 
gunnery the great ohj(H*t is to have the patli of the shot as nearly 
horizontal as possible. 

'Idle shot employed witli the French musket being bcavim* than 
that which has htvn generally usmi hitlunio, will necessarily have 
a greater angle of deseent, parti<*ularly at long ranges; and it is 
rightly ohsm-ved by i\L Fave, that tlie slmt will meet an objeet of 
detenniiKHl maguitmle, as a man, only in a v<*ry small portion of 
its path/^ lliis circumstance is highly ilisadvantageous in war 
praid-iee, which rcipiircs that the shot sliould meet as many objects 
as possible ; and, obviously, this can only be tlie <*ase vvlnni the 
patb of the shot is nearly horizontal, 

(40,) In practice, with the Minie rifit^ as at present made, it is 
found that the elevation necessary to obtain a range of 1000 
yards is not above 5 degrees : theoiy indicates tliat it should be 
<S degrees ; and the length of the uyht for that range has hitherto 
been adapted to that indication. The trajectory, in this case 
(sec Art 2h8, Note, and Fig. 19, Pi JL), acquires its greatest 
elevation at about 000 yards, and it is there about 150 feet above 


11 vesnltc du Ijiiui fait iraportaut })our la pratique ; car, la Indict iorudanfc 
a terre sous uu angle plus grand, no pent rencuutrer iiii but d'uiui hauteur 
detdnninee, un hornme par excniple, quo dans une innindre etenduo de sou 
parcours, Aiiisl a une grande distance, beaucoup ]dus dillicilo deja a apjn-eeior 
(.pi’uno petite, la m^me orreur d'apprecialiuii aura une hUluenoe I'caucoiip jylus 
liuisiblc dans la pratique do la guerre,*’ — Fave, Dis (^unibhn'i^^ Ac., 

p. 35 , .... . 

“ la pistcsso de tir depend beaucoup siir la tr{ij(‘c.loirc. I/cdct dc^s 
boiiches a feu sur iiii cirninp do bataille depeiulralt iHaueoup de hair cIkiuco 
de toucher lo but directeinont L’anglo (riiici<lenee iiilhie beaucoup sur la 
oluuuje tratteindre ; si eet angle est petit, le projectile pourra toiudier, dans 
une grande ]>artio do son pareours, uu but clove;' s’ii est grand, le coniraire 
aura lieu.” — Nouvmu S'ysieme d*Artilkru, 1851, edited by l^’ave, pp, tin, t:ib 
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the horizontal plane passing through the axis of the piece, at the 
muzzle. But lioweYer this may be, whether 5 degrees or 8 degrees, 
the angle of descent — upon which more than on the angle of 
elevation the effect upon the battle plane depends (Art. 342) — is so 
great, that the shot would pass over the head of a .man placed a 
few yards in front of the farthest extremity of the range, and 
the secondary effect, by ricochet, \Yoix\d be small and uncertain. 
A^bth an elevation of f) degrees the shot is said to make good 
ricochets ; but the grazes, instead of being in the direction of 
the previous flight, would, in consequence of the elongated form 
of the shot, be (Art. 183) greatly and irregularly deflected. 

(41.) On a plane surface the graze of a musket or riih bullet 
of a spherical form is remaihably true, and as straightforward as 
if traced with a ruler, as the author has often witnessed; and a 
very large portion of the men struck in action in the field are so 
by bullets which had previously grazed. On this account the 
well-known caution to level low’’ rather than high, is enjoined; 
but when ranges of the extent above mentioned arc required, the 
caution must be reversed. It is justly observed by M. Fave that 
the ricochet holds an important place in general actions, particii- 
larly in a plane country, since it serves to obvia,te the errors which 
may be committed in the appreciation of distances ; but any shot, 
when fired with a considerable elevation, and cylindro-couical 
projectiles even when fired at low elevations, the first on account 
of the abruptness of the angle of descent, ajid the other, eitlKu* 
from not rebounding or from the deflection or irregularity of the 
graze occasioned by the figure and rotation of the shot on striking' 
the ground, must be nearly ineffectual when directed against 
troops in line. 

The trajectory of a shot from a common musk(^t or Minie rifle, 
in a range of 400 yards, is not above 3 1 or 12 feet high at the 
highest point ; it has therefore so much horizontality as to com« 
mand a large portion of the surface of the plane or field over 
which it flies, and, if correctly aimed, can scarcely fail to come in 
contact with some of the masses or persons acting upon that plane. 

(42.) It has been said by a French writer (Fave, Nonvelks 
Carahmes^ &c., p. 45) that the inci'ease in the range of small-arms 
tends to diminish the influence and to weaken the action of 
cavalry ; and that writer suggests the re-exaraination of a question 
often controverted, whether it would not he possible to train 
cavalry to act dismounted, at least as tirailleurs, and, in that case, 
to arm them with the new muskets ; it is proposed, in lact, to 
restore the long-disused system of mounted riflenum.'^ 

fyloiiuted riilernciii an; univensnlly ooiuleurmak exc(}pting for tksultory Bt'r- 
vice, such as fchat in the late war against tlic ivallira at the Ca])c of Good 
Hope, and agaitisl hordes of Arabs in Algiers ; to return to this organization 
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(AX) l"'he ophiimi that the Minie ride is {*npah!t\ with 
etTta4Ht\s of pirkhi^ off the a,rtilloryinou, aiul ihus of sileiieliig 
any (itdd-hatiery, has hHl to the e%traoriliuary and ill-jiulgtHl 
(expedient id*arnuiig artillerymen with the Minit* i%:u‘hiiu\ in order 
that they may pndeii, tlunnsidviss against infantry armoil with that 
ritie. doubt ritlenum will, as heretofore, he puslual forward, 
wluniever this ean he clone, for the purpose* of taking oil' the 
oilh*ors dinMling and men serving the guns, C\aptain (Seary was, 
by a. ritlmnan who had erept forward unohservi'd, sliot through 
the foreheael at tlu^ Imtfle of Mmiero, while in lite art of laying a 
gun ; and a, battery of artillery may he attaekiul by a sudden rush 
of cavalry whenever it may appear to he not propi'rly supjiorted 
and protoi'ted by troo|'>s. If ritlesaiv' retpiinal U) protect artillery 
against rilltmum, they should he in the hands of rillenien ; l)ut to 
allow artillcTymen, undiT any eireumstanec's whati'vmy to lay 
down the sponge and take up the riiie is subversive' of the object 
f(U* whi(‘h they wctc organized ; and tlu^ aitmition of artillerymen 
should lu'ver he diverted from their proper arm, \Mien so p{)sted 
as to see and he able to reach the enemyV lines or masses of 
troops, the artillery should tire upon those troops, hut it should 
nevtT turn its fire upon guns brought up to attack it : artillery 
shoidd never lire upon artilh'ry except when the enemy's troops 
are serc'cned from its fire, and its own troops are exposed to that 
of the ('uemy's artillery, Shoidd artillery he attai'ked by the 
enemy's ritlemeu, it should have rec'onrse to splundeal-ease; shot ; 
but, if the eircumstanees of the case should be such that splierieal- 
<aise shot, improved as it now is, does not aiwiomplisli the end, then 
bodies of riflemen should be employed to do for the attillery what 
the latter cannot do for itself— repel those of the enemy. In all 
cases, when artillery is attacked by riflemen, it is with a view of 
drawing the tire of the artillery from the object for wdiich it has 
been placed in position ; and this attempt should be counter- 
acted eitlier by the fire of the protecting troops, or by that of some 
battery brought up from tiie reserve. 

In a letter la tely received from the seat of war in the East, it is 
stated that the rifles used by the llussians at the battle of the 
Alma were of good construction ; they arc said to have been 
formed with two grooves, and to have carried solid coiioidai shots, 
each weighing 767 grains, equivalent in weight to a. spheri(*al 
bullet of 9 to the pound; consequently much heavier tlian the 
English regulation Minie shot. The annexed cut, lig. (>4, is an 
exact representation of one of these projectiles : they are flat at 


in Mmdand, by transforming sorao of our yeomanry corps Into nimnUcti r\ik)- 
men, should not ho sanctioned ; for suchacomhinatiou miust rcHull hi making 
bad cavalry and worse riflemen. 
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the base, and have projections at tlie sides to correspond to the 
grooves of the muskets ; they are not hol- 
lowed, and, of course, have neither cup nor 
plug. The great weight of these missiles is 
very objectionable ; the soldiers who carried 
them must have beeti much distressed by the 
loads- in their pouches, or these must have 
contained a smaller number of shot than are 
carried in the field by English -or French 
soldiers.. 

The Bussian missile is more pointed than 
the English Millie shot ; and, no part being 
cylindrical, it must be liable to irregular j 
movements in the barrel ; and, consequently, 
to unsteadiness in its flight. It has the designation of a Miiiie 
shot, a term now generally, but improperly, applied to all 
elongated shot for musketry, since they diifer from one another 
both in weight and form. The issue of the recent actions on 
the Danube, as well as that which has just uoiv taken place 
on the Alma, may he considered as a strong confirmation of 
the argument used by the author in Art. (38), p. 531, in oppo- 
sition to the opinion that the new rifle muskets will become the 
means of compeHing artillery to quit the field, of paralyzing the 
action of cavalry, and of reducing general actions to combats of 
skirmishers. The battle of the Alma has proved that tlio thn'c 
arms, artillery, cavalry (though of these there were lamentably 
few), and infantry, if duly combined, will still prevail in action 
over the most extensive employment of rifle musketry. 


If the country had been at this time in a state of peace, tlie 
author might have added to tlie above historical notice of tlie new 
rifled muskets for projecting elongated shot a more j)arti(!ular 
examination of these arms with respect to their relative merits, 
with an inquiry into the extent to which they might be adoptc^d 
for the armament of the British infantry ; but being at war with 
a gigantic power, and in circumstances which may bring forward 
an extensive employment of these arms by the enemy as well as 
by the British troops and their allies, the relative efficimicy of the 
several arms will, probably, be determined by the most sure of fill 
possible tests — experience in actual wa.rfare. On this account 
the author has thought proper t(.) postjxme the practical in- 
ferences which he has dcMluced from the preceding statenumts ; 
and with which he, at one time, intended to have tenniaated tliia 
Appendix. 
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T.IIH EMI4*:iU)R LOITES AHW SYj^THM (IF FIE!J) 

AUTILLEUY." 

Simplicity, moliility, and cfficdcucy are tlu^ ^TiMt ehjet^fH soiig’lit 
to Ih\ olitaliHHl ia the va-rious cIkih^os which havi' been introdiuHMl 
ill the oryanisatiou and service ef field artillery duniii»' the last 
fimr hmaired years. 

I hitil the time of Griheauval, armies in t!u' Ihdtl wen* embar- 
rassed III their movements by prodigious trains of ordiiaiua^ of all 
natures and descriptions, irom the 48 to the 4-pounder gim, 
b{\sides a. varii'ty of howitzers, for siege opc'rations as w(4! as for 
Held service, for both of which services tlu' like natures of artil- 
lery wtnv employed. 

(bilieauval separated field from siegi* artilUwv, and appro- 
priated to the fornu'r 12, 8, and 4*-poumler guns and li-ineli 
nowitzinv^. 

In 1702, and thronglumt the war, the Held artillmy of bra, nee 
eonsistinl of 4, 8, and 12-poimder guns, tUimli lunvitzers, and in 
some campaigns (particularly in Italy) of 8-iiH'ii mortars. 

In 1<S27 the 4-pounder having lieeu abolished, the field eipiip- 
ment was redneetl to the 8 atid 12-pcmnder guns, to which were 
added howitzers of 15 and 16 centimetres (calibre (5.5) and l>,3 
inches). 

To simplify the appropriation still further, the new system pro- 
vides for the ultimate abolition oi‘ the 8-poiin(ier gun (very neariy 
ecpiivaletit to our 9-pounder), and the retention of only one piece 
of ordnance for field service, viz,, a 12-poimdor micluimbercHl gun, 
which may at pleasure be used either to fire shot or shells, and 
which A1 have therefore designates a canon-obusier.^' hx(‘lusive 
of the batteries composed of those guns, there are reserve^ batte- 
ries of howitzers of 15 and 16 centimetres attached to the parks 
or reserves of artillery, ready at hand to be brought u|) when 

The Emperor Xa]>olBon*s Now Kystoiu of Field Artillery. Edited hy 
Captain Fave. Translated into English by Captain Wiliinin Hamilton (V>x 
of the Royal Artillery. Parker, Furuivali, and (Jo., Military IMe-ary, 
Whitehall 

^ The gnn dcscribod in M. Fav^*s pamphlet is considen'd in Enylnnd to ho 
a howitzer. It is liowevcr, in fact, an iinelianihcnHl FJ-pomuEr iimi of 
reduce<l weight, Irom which, in addition to round and <'a,Be shot, sIhEs an? 
to he (irod, and is, therefore, called a canon-olausier. 'Fhc reader will keep 
this in mind, wherever the now gun is so meutioued.— Autuou. 
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needful, and especially for the attack of posts or other field 
defences. 

The simplification is to l)e eftected — first, by reducing the (diargc 
of the new 12»p()iinder gun for solid shot fi'om a third to a fourth 
of the weight of the shot ; secondly, by reducmg the weight of the 
gun in the same proportion as the charge ; and thirdly, by 
mounting the gun on the present 8-pounder carriage ; and, n'hilst 
new 12“pounders are preparing, the e.3cisting 8-poiniders are ordered 
to be bored up to the calibre of 12-pomiders, and thus inunc- 
diately made amilable as such. Shells are to be fired with a. 
reduced charge, to be determined by experiment, but which shall 
be greater than that with which shells are fired from howitzers. 

Field artillery, at the present period, consists of two descriptions 
of gun carriages, four sorts of ordnance, and eigiit kinds of 
projectile.^ 

The new system of field artillery consists of only one gun car- 
riage, one description of ordnance, and three projectiles. There- 
fore it abolishes one gun carriage, three sorts of ordnance, and five 
projectiles (the 12-pounder shell being already employed for 
Mountain Artillery). They are about to adopt, in FrtUice, 
spherical case shot, in imitation of the artillery of sevcTal Ihiro- 
pean countries, which would introduce four new” |)rojiH‘tiles into 
their former system, but would add only one to the ])ro])()sed 
system; so that they wall really suppress, by their project, nine 
projectiles of different kinds in the service of their field artillery. 

The advantage of range, of accuracy, and of penetration, which 
the 12-poiuider has over guns of smaller calibre, will give to tlu^ 
French batteries of six of those gnus a decided superiority over 
those of the former system, consisting of one 12-pouiuler and 
five 8-pouiiders. 

The ruling principle upon which this simplification proi’eeds is 
so much ill point with observations made in several parts of this 
work, on the comparative inerits and demerits of nucha, inhered and 
chambered ordnance, of guns and howitzers for sea and land 
service (Art 331) et seq.)^ that the author cites w'ith much satis- 
faction the following passage from the Emperor Napoleoifs very 
able and interesting work: — 

“ There is an essential advantage in the proposed system to which 
we call the attention of all scientific men, viz., the power of firing 
at wall, either round shot or shells, from all the pieces, iur it has 
the effect of tripling the actual power of a battery as n'gards 
hollow projectiles, or of increasing by one-third tlu^ effi^ct as 
regards solid sliot. At present a battery composed of four guns 

Iioimd Hliot and cjuiistcr ibr iuul shells and canister for lunvitzcrs. 
— Nole hi/ the Trandator, 
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ajul two lunvU’Z(‘r^ (loes.oim of two things: it eillier nuikcH use 
oltenudoly of the four iirst and the two si'eoiuh or it tin's these 
|>ieees togi'ther. hi tlie first ease, tlu' elieet of its fire is eou- 
siderahly redueed ; iu tlie seeoiul, it is aoknouledgeil that, one of 
the tw(> is saehfieed to the other* 

In faet wlieri' the round shot is advaulagc'ous, the shell is less 
so, and verm: tor this ri 'a son foian^n powin-s havt* Ifatterlcs 
(uitirely e(>uiposed (d huwitj^ers. 

\Ve shall employ, it is true, hollow projectiles of a smaller 
av/M than are now used from liowita'rs, hut wi* shall tire them 
from guns with greater eharges, ami we hope to obtain superior 
m*euraoy. W’e are, besides, eerta in to hav<' for the samcMeight of 
uu'tal a greater number of splint ersV*^ 

The weight of tlie new 1 2-pounder gun is detenuimHl, con- 
formahly to the Prinei|>le No, i, by nHtueing the weight (<S80 
kih>., or 1 7“i ewt. ) of the old gum in proportlou to the diminution 
of the i*harg(' from one-third to One-fourth p* the weight of the 
new gun is tluwefore lixed at ()(5() kilo., (U’ Id ewt. very nearly, 
dlie leugtlis of the reiufoives are the same as in tlu' 8-pminder, 
but the lengtli of the bore is less by 254 iniHiin. ( If) Inelu's) than 
that of the ohl l2-pounder; that length is still 14. fi ealihres, 
therefore this reduetion of the (*harge will not eause any very 
material diminution iu the initial veloeily of the sliot 

Extmisive experiments, of which tlu* programme is given in the 
work above quoted (p. dh), were made in 18of) at Altdz, Stras- 
bourg, Toulouse, and Vineeuues, with two new and om^ old 
12-pounder gun, one H-poimder gun, a howitzer of lf> emit., and a 
howitzer of 15 cent., to determine the comparative precision of 
practice, the effects of the projectiles, and the strength tif the 
carriages* 

The several lleports of the trials made at the four principal 
artillery schools or stations having bcxm digested and compared, 
the following results wei'e announced : — 

1, ■■Aeeiimeg of Fire. ■ 

The shell-gun, firing 12-pi)imder round shot with a charge of a 
fourth of its weight, has put a greater number of shots per cent, 
into the target at all ranges than the present 1 2-pounder gun, 
except at that of 600 metres, where thc'y are ecptal. 

The shell-gun has put, taking the average of the five distances, 
48 per cent, into the target, the 12-pouiider gun has put in 46, 


4'hc '.ICni|K*ror Napoleon’s New Systcun of Mvld Arlillcrv. Tratjshit(ui by 
(■apt. W, H. (bx, R.A., pp. 27, 28. 

^ Vbe cliaivoorthe fonuor gun was 2 kilo., or '1.4 ibs.; aiul tlmt of ibe now 
gun is 1.0 kilo., or 3,3 lbs* 
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that is an advantage of 1 in 23 for the shell-gun ; at the distance 
■ of: 900 metres, the shell-gun had 33 and the 12-poiinder gun 3.2 
iper cent.' ■ 

The shell 'gun has put,' at all dfetances, more shots in the 
target than: the '8-pounder gam 

The average on all the ranges is 48 per cent, with the shell- 
gun, and 40 per cent, with the 8-pounder gun ; that is to say, an 
advantage of one-fifth for the shell-giiii. At tlie distance of 900 
metres, the shelhgnn has put in 33 per cent, and the 8-pc)un(ler 
only 28; the difference is 5 11128; that is an advantage amounting 
to between one-lifth and one-skth, for the shell-gun/' 

IL With respect to shell practice^ tM amrages of the results are 
stated as follow : — - 

^‘The shells of 12 cent. (4.73 in.) fired with a charge of 1.225 
kilo. (2.69 Ihs.) struck the target in a much greater proportion 
than the shells of 16 cent, and 15 cent. (6.3 in. and 5.9 in.), with 
the small charge (0.75 kilo, or 1.6 lbs.). The proportion of shells 
of 16 cent, and 15 cent, that struck the target, wdieii fired with the 
small charge, is not, at any distance, equal to half that of thosc^ of 
12 cent, excepting the shells of 16 cent, at 500 metres (550 yards 
nearly). 

is also to he remarked that at 900 metres (980 yards) the 
howitzer of 15 cent, out of 60 rounds with the small charge, has 
not put one into the target, while at this distance the sliell-giiii 
put in 33 per cent The shell-gun, taking an average of the effect 
at all the distances, has put 49 per cent of shells into the target, 
^ which is a greater proportion than for any otlier piece fired during 
the experiments. 

The proportion per cent that .struck the target from the howitzer 
of 15 cent., with the large charge, at ranges of 800 and 900 me- 
tres, is much less than from the shell-gun at the same distance. 

^^Tlie howitzer of 16 cent, with the large charge, at the same 
ranges, is a little superior to the shcll-gim ; at 800 metres it gives 
38 rounds per cent, through the target, the shell-gun has 35 
rounds at the same distance ; at 900 metres the proportion is 3><! 
per cent, for the first, and 35 per cent, for the sliell-gun. It w^ill 
be seen by the preceding table that the sliglit superiority of a(‘eu- 
racy for the howitzer of 16 cent, is only applicable to a. very small 
number of rounds, as a battery of reserve carries only 26 shells of 
16 cent to be fired with the large charge.'' 

III. Pendration of the Projectiles, 

The averse penetrations of solid shot in well-rammed earth, 
from experiments at the four stations, were as follow. Tlio 
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chnr^e^ arc g'iven in ponntls avoirdupois, tlu' distances in yards, 
aaul ilu^ peuetiutious in feet 

>s.’kturi‘ of <,>ran)mn\ ' Cliargo. ' ni^«liUUN«8, r('u<*tr;itinn. ' 

! llw. I rurtlH. : Fc'i't. I , 

l,C-p{)un<{cv gun , .1 4,3 i 5*2 j, 

5^:un . , ,| *2.7 3*i I 4.4t» i 

Now I ‘2-pr. .| 3.3 32 | 'I.P'O j 



Tlic avera^U'o penetrations of sliells into wejl-rainiiUHl ('arth, from 
experiments at the four stations, were as h>llow :~ 
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No shells were Inxjkcn hy the explosicui on leaving the gun, or 
from ricocheting on the ground, hut some of tlie shells of 12 cent. 
broke in the earth at the short ranges. 


IV. €ommmi c-mc, or mnuter sIwL 

The practice with ease shot took place at ranges of 440, 550, 
and 600 yards : it was satisfactory as far as regards accuracy, and 
the effect was good in proportion to the number of balls. * The 
howitzer of ,15 cent throws, with a charge of 2.2 11)$., ease-shot 
containing 70 balls, — weighing nearly 26.5 lbs. The 12-ponndcr 
case-shot weighs 22 lbs,, and it should he adopted, Tliere 
would, perhaps, be some advantage in filling the 12-ponnder ease 
with the bails belonging to the 8-poundcr, of which it would con- 
tain a greater number. We are led to believe that, iti giving the 
proposed system three case shot per box, eacli weighing from 10 
toll kilogrammes (22 to 24 lbs.), it would have a superiority 
over the present system, as regards the tiring of case shot’' 

V. JieeoiL 

'' The recoils varied much ; but those of the new shelhgun, when 
fired with solid shot, shells, and case shot, were within the limits 
of the recoils of the ordnance at present in use,’' 
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Yl. Remtame of the Carriages. 

‘‘The trials made to determine this point were made by firing 
the pieces at angles of 5^ and l(f with the plane on which the 
carriage was placed. The carriages have all resisted well the 
practice which was canied on to determine the accuracy of iiring. 
At three of the stations the carriages suffered no damage except 
what was considered slight and accidental At the fourth station, 
however, the howitzer of 15 cent, caused considerable damage to 
its carriage, apparently from a want of barmony in the construc- 
tion of the piece and carriage. On the whole it is conduded that, 
with respect to this point, the proposed system has the advantage 
over the present system.” 

VII. OomjJarative battering poiaers a.nd present 

systems of field ordn anoe. 

“ In making this comparison, with regard to the effect produced 
by the ordnance in firing solid shot against any obstacles, let it be 
supposed that they fire a of 900 metres (980 yards) 

against a wall 3 metres (3i yards) high and 30 metres (33 yards 
nearly) long ; then, by calculation, it is found that, if the moelng 
foree^^-oi Si solid shot fimi the old 1. 2-pounder be represented by 1, 
that from the new 12-poiinder shell-gun will be 0.95, and that 
from the 8-pounder 0,53. The former 12-poiuider‘ battery will 
exercise a moimig force represented by the number of shots that 
strike, that is, by 275. Tlie new shell-gun battery will (^xeni a 
force represented by the niimher of shots that strike, multiplied 
by 0.95 ; that is to say, by 233. 

The 8-pounder battery of division will exert a force represented 
by the number of shots that strike, multiplied by 0.53 ; that is to 
say, 123.. ,, , , ■■ ■ ' , . ' ^ .■■■ y • 

“The shell-gun battery of division will exert a moving force re- 
presented by the number of rounds stinking, multiplied l)y 0.95 ; 
that is to say, 165. 

“If we then calculate the ynoving force for one battery of reserve 
and five batteries of division of the two systems, we find tlie moving 
force of the six batteries of the present system represented by 891, 
and that of the six batteries of the proposed system l)y 1058. 

“The difference is 167, that is, nearly one-fifth in iavoiir of the 
proposed system. 

If we make a similar comparison as to the effects that would he 


Moving force {forcr vis viva) of a kcnly In motion i.s llie wlioU* luc- 
clianical effoefc wliich it ^Yill |fro(Iiice in being hrauijht to a ^iatc of tvhI^ no 
regard being iiad to ibo time in wbich tbo effect is ])ro(lncod, and it varicss 
witli the weight of the body nudli plied by the Bquwre of the. vviociii/.-^--Kak- by 
the Tramlatov. 


pr<Kltu‘cd hy ^helh at 000 inetrcH, we iiiul lhal tliv ehje<i' weuld 
have been struck hy 10 shells of ii» cent., thrown with tlu> lnr<j:;e 
charo'c,, and oi shells of the same calibre with tlu‘ small eharo'e ; 
such is tlu^ etleet of a l2-ponuder battery of restnwe. But the 
sbell-^'uu battery of reserwmvould hau‘ struek the objtM‘t with 2.15 
shells of 12 eent.^ that is, nearly live times as many rouiiils. 

W’hntever may be the proportion hei.ween tlu» luorinji of 
these pntjediles, the shells of 12 cent, have sui*h a. superiority in 
point of aceuraey^ that the advantay’e must ^vnerally remain witli 
tliem. . 

"‘’The 8-])ounder buttery of divisimi would strike the object wltli 
10 shells of 15 cent, with the lar^v (‘Imru'e, and 4 with the small 

‘"The shell •o'un battery of <Uvisi<ni would have struck witli lid- 
shells, that is, 12 times more. 

""Six batteries of the ])resent system would strilo^ tlu^ (object with 
120 shells, that is, 10 shells of Ui cent, ilreil with the larav <‘har^’e, 
d1 shells of ]<> cent with the small cdiarmt 50 shells of 15 cent, 
with the lar;ire charge, and 2t> vshells of 15 cent, w^ith tlu* small 
cliaigc. 

‘"The six (‘orrespondinn' battcu’les of the propt^sed system would 
strike the object Avitli 11 15 shells of 12 cent., tlsat is, 0 titm‘s more. 

“The advantages of the projuisini systtan waadd not always he 
exactly the sjime at all distances, nor under all eireumstnuivs, hut 
what w-e have just said will give some idea td’ its supmmnnty at 
000 inetrtvs. We may add that at gn^ater ranges tlu" moviiH/ 
force of the shot from the shelhguu w’ill approach !u\art‘r to that 
of the shot from the 12-poxmder, and will increase more and more 
above that from the 8* pounder gun ; therefore ti\e superiority of 
the fire with round shot from the propos(jd system a.s regards 
momu/ force would go on increasing. At 500 metres the shot 
from the sliell-gun and the shot from the 8-poimder have thi‘ same 
velocity; tiuwefore at this distance the moving forces an" in pro- 
portion to their weights, that is to say, of 1.5 to 1. h'rom tlKmce 
tile advantage of thelirst over the second increases as the distance. 

“The 27G shells of 1(5 cent of the present 12~p()under battery of 
reserve give 570(5 splinters, of whieli 4(502 xveigh more than 0.1 
kilogrammes (3i ounces).’’ 

T^he 744 shells of 12 cexit of the shell-gun battery of n^siwvc" give 
12,(548 splinters, of which 10,41(5 weigh more tlian 0,1. kilo- 
grammes. 

The 300 shells of 15 cent of the ])resent S-poundcu' battery of 
division give (5(500 splinters, of which 5700 weigh mon^ ihairo.l 
kilogrammes. 

The 528 shells of the shell-gun battery of division give* 807(5 
splinters, of which 7302 weigh move than 0.1 kih>grammes. 

Now that experience has proved all the superiority, as to a, ecu- 
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racy, of the shell of 12 cent,, it is established that many more of 
the splinters will be efFective at the point of explosion, as it must 
generally be nearer the object. 

The new 12~pounder gun having been adopted in the French 
service, an experiment was made in the spring of the pn^scmt 
year, 1854, in France, to detennine its powers in breadiing the 
revetments of fortresses. For this purpose, four of these pie^'cs of 
ordnance were placed in battery in the covered-way of I'ort \hile- 
rieii at the distance of about 30 yards from the escarj), which is 
32 feet high. The artillery was pointed so as, l>y iis lire, to 
make, with solid shot, a horizontal groove 8 feet deep, without 
entirely piercing the revetment, the shots fired being at length 
arrested on striking those which had jmeviously lodged in the 
groove : two vertical grooves were afterwards in a similar manner 
cut in the wall, and the mass between these was then brought 
down, by salvos of shot. After firing 850 rounds, a breach 18 
yards broad was made, but not being practicable for a column of 
troops, 250 rounds of shells were fired into the breach, by wliich it 
was rendered completely practicable. It was remarked tliat the 
masonry, w4nch had been standing ten years, vvns not periiu-tly 
dry in the interior of the w^all. 

“In the French service the different descriptions erf o]*d nance 
still retain their old designations; that is to say, guns are distin- 
guished by the weight of the shot iu lbs. ; but ordnainu^ for throw- 
ing hollow^ projectiles are designated by the diameter of the 
projectile, expressed in centimetres. The only exce})tion to this 
is the mountain howitzer, wdiich is generally called the l2-poiuuii*r 
howitzer, from being of the same calibre as the 12“])ounder gun ; 
hut its shell is called a shell of 12 cent 

“The new measures have l)eeu adopted for artillery since 183P, 
the millimetre being taken for unity, 

“The French field guns a.re somewluit longer than the British ; 
the 12-poimder, weighing 17)^ -ewT,, is about 7 feet 2 indues in 
length ; the 8-poiinder, of IH- cwT., is a little more than (> feet ; 
the howitzer of IG cent, is G feet 2 inches; that of 15 cent, is 
5 feet 7 inches. 

“The lengths of the corresponding guns in tlu^ British st'rviei^ 
are, 12-poiinder, 6 feet 6 inches ; 9-poiiuder, G feet ; 32-p«)un(ler 
howitzer, 5 feet 3 inches; 24- pounder howitzer, 4 feet 8.1 inclu^s. 

“The French 12-pounder mountain howitzer weighs about 2 
ewt, and is 2 feet 10 inches long, 

“The gun carriages and waggons mnvinthc french service hawe 
all been introduced since 1827, and are copied from the luiglisb ; 
hut they consist of only two varieties. For instance, there arc 
only two sorts of field-gun carriage, one for the 12-pound(T gun 
and howitzer of IG cent,, the other for the 8-poiinder aiid liowitzer 
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of 15 VAnxti and only ^me dkuitdxn* nf one patixn'u limber 

and two axle-trees, Ibr all kinds of ilebl-i^UH t‘arriau'<'s and 
wajix^nua ^ ^ ^ ■ . . ■ . 

dlie ammunition xva^u'^^on a is the sanu' for 

all deseriptioHs of field artillery : a spanks heel is i^arrieil lukiud 
it on a sort of axletree arm, where our n^nr ibiU-hiKird is plaeed. 

*‘14ie store wa^;^on (e//n;vW (h* /^a/fee/e) eoineys tools, spare 
arti<‘les, ami materials neet'ssary for makiiiu* repairs. 

’*e/e//ve^ is destined toearr) reserve anmnniiticm. 

pole is retained iti tlie drau«iii1 in prelerema^ to the. 
British .system of shaft for all earria^U'es. 

-"IVo sorts of projeetile, viz., round shot and eounm>n t-ase or 
eauister, are fired from ^nms; slu41s and ease from howilzi'rs: both 
shot ami shells have wooden bottoms : the round shot is attached 
to the <‘artri(li»'e h ; tlu‘ shells and emumon ease 

are sej)arate. 

Two ehar^’es an’i (miployed for howitzers, a lar^x^ i‘har^t‘ of • tli 
the weight of the shell, ami a small charge of ihtii; a small charge 
is carriml for every sludL hut only a, few larue om‘s, as tlu^y arc 
supposed to injurt‘ the carriage. 

"'The shells are packed in tlu‘ boxes vdh tlie fuzes fixed, and 
the bursting (‘barges in them ; the fuzi's are ealeulatcMl so as to ex- 
plode the shell at the extnnuity of its tliglit. 

"'Tlie cartridges for howitzers have woodim mids ; that 

for the small (‘harge is suflieiently long to till up tiie vacant part 
of the chamber. 

‘‘A 12-poundcr battery in the lVem4i servi(*e has thirty carriages, 
viz., four guns, two howitzers, three aimmmltion waggons for each 
piece, two spaie gun carriages, two store waggtms, and two forges. 

An 8-poimder battery has also thirty (arriages, viz., four guns, 
two howitziu's, two amnumltion waggons for eaeli piece, two spare 
gun (‘arriages, two store waggons, two forges, and six snuill-arni 
annminition waggons. 

proportion of artillery with an army in the iield is from 1 
to 3 pieces to 1000 men, according to the na-ture of the (‘onntry, 
two-thirds of which are guns, one-third howitzers ; one-sixfli of 
the whole are lieavy guns. 

^hFrom tw^o-thirds to three-fourths of the whole (juantity of artil- 
lery is intended to be with the divisions of the army, and from 
one-third to one-fourth in reserve ; the (piantities of anmmuitiou 
for each piece, in round numbers, are 200 rounds with tlu' liattiuT, 
and 200 more in tlie reserve. 

horses arc the allow^ance for guns and waggons, and four 
for spare carriages*”^ 
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Gun. 


Length. W eiglifc. Calibre. Charge. 


vnhvl ^^'eigbtof 

bmuh iniK.tl. cMcli LalL 


Ft, in. cwt. lbs, ok. lbs. osr. lbs. 07.. 

Light 6-pr. 5 0 3.668 1 8 5 7^ 27 9 41 

9-po under, 6 ,4.2' 3 8-1^ 41 13- 2|^ 41 

12 -pounder 1 g _gg jg 4.63 4 10 !» 63 16 14 41 

meaiimr I 

s^ in. ), 4 g Q joi 5-72 2 8 21 4 128 19 8 140 

'■■■ howitzer] , : , , -* , ^ 

holitzer } ® 9.2 6^ 4.58 I 4 10 13^ 63 11 9 84 
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In conformity with well estaldishcd imgo atul technical cxacthtulc, as 
stated above (p. 543) with res])ect. to the French service, and In ]>. 374, in the 
British, service, as well as in all others, the author has called 24 and 12 pounder 
howitzers — 5J and 4§ inch howitzers. 
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A inch liowiter has been adopted in tlio Fervinc^ and is 
to l>(Misso<4atcMl with the nuHlitnu 12-|Km!Hler \n bntlejh\> of po- 
sition ; hut is not ineluded in, tlie ahnvi' eate^aiuT on aec'onnt of 
the pTiMt diserepaneies in the ranges rosuhinir frten the piMndiar 
service's ns at Hhoehurynessf. for thri'e siu‘eeKslve Y(\"irs, for which 
reason tin' priateti tables of the llouitzen' have not ye't l)een 
('oinpleteel 

VI I. L .On the- mm Orf^tnuzdinm of tJm ./Vm^nne/ of f ho JWnch 
. /■ .FkU Jrf///er/A 

Hie new system for the siin])Iif!tadi<m of the Fve'iieh h'iehl 
Artillery, as deserihed in the prt'vious pap's, requinal eorre'sjKHid- 
inix inodiliea lions in the ordonnanees 18:>;h with respect 

to tlu^ in (wdew to simplify it, and adapt it to the new 

or^a.nizatlon of the niatt'riel. This inmeniaut propetsilion was first 
referred to the etmsideration of a seh'et eaunmitti'e of Artillery 
ottitH'rs; and having lu'en reeiuntnonded In thenu aial approved 
liy the minister of war, was earned into olfed hy dm'n'e of the 
Kmpt'nav 'That new or^'anlzatlon we are now to explain, 

Durinu* the wars of the Revolution and oftlie Ihiipire, the /.vr- 
soiuu'l of the Field Artilhwy was divided into h'oid Arlillmy, Horse 
Artillm'y and IValmd'Artilleriia from whi<‘h lattiw were taken the 
liorsc'S and drivers appropriateil to the draimht of tlie o*un and 
other eaiTia-^es ; the 1 )rivi'rs hein|it a distiiud corps, chul in a different 
uniform, and paid separately from the ^'unm*rs, an' wilhout any 
training as gunimrs, which might qualify them to snpjdy tlie place 
of artillery-men killed or woiimled in action 

In 1829 theTrain-d'Artillerie was re«fonned into ii new corps com- 
posed of Clanmmicrs-coiulucteiirs (Gunner-drivers), who, besides 
their special duties in the management and driving of horses, were 
trained sufficiently as ('lanonnier-servans, to enable them, in case 
of need, to replace gunners Aans* lU combat 

Detachments orsquadrons ofthecorps of Ganoimiers-c'onductenrs, 
required to horse the gun, and other carriages of batteries of 
Horse or Foot Artillery, were jicnnanently incorporated in those 
bodies; and the train-dbirtillerie, reduced by so mmh, appro- 
priated to the general services of the park of artillery— to the bat- 
teries which move with it, to the transport of stores and provisions, 
to horse the reserves of every description, and likewise the car- 
riages of the Pontoon Train. 

Great advantages resulted from these arrangetmmts, parti (wdarly 
witli respect to the Horse Artillery ; and, hy a suhsecjueut improvcv 
ment, to the batteries of Foot Artillery, by adapting iho i*arriag<‘s 
to carry, when needful, the artillerymen attacluul to the service 
of the guns, by which that large portion of Field Artilhuy, (xillcd 
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hatterks M07ikk% lias been created ; tliiis placing at the disposal 
of a general officer possessing a competent^ knowledge of tlie 
powers and general uses of aj4illei7 — a cpiaMcation ^ it is 

essential, and even indispensable, that all general and staif officers 
should have accpiired/— a new branch of that arm, capable of 
moving, without hitigue to the Gunners, with as much celerity as 
Cavalry or any Infantry, and capable of being used, according to 
circumstances, in combination with troops of the other anns, with 
promptitude and effect, whether in position or in the performaiK^e 
of defensive or ofleiisive movements. 

But the organization, and composition of the Il(\giinents of 
Artillery, still remained in a very defective and complicated state. 
The whole artillery force wms divided into regiments, each con- 
sisting of three batteries of Horse Artillery ; six batteries moiitees, 
and seven batteries of foot ; besides a sufficient number of squad- 
rons of the Train-d’Artillerie to 7i07'se the various earriagt's hv- 
longing to the Horse Artillery, and mounted batteiies of each 
regiment. 

Thus the organization of 1833, whilst it remedied some <d*thc 
inconveniences of the previous system, created others st^arcely less 
serious. All the batteries on a peace establislimeiit to whicli hors(‘s 
were attached were either Horse, or xnouiited Artillery ; while none 
were attached to the Foot Artillery —the one beingvery frequently 


^ This is well laovided for iu the French service. A lar.::e rro]'.oriion uf 
the officers of tlie {lenrmnenfc stnfl~--the corps d’etat major — is iakmi fruin 
artillery ; and no officer is appointed to tliat corjis without. InaA'inj^ olitaincd a 
competent knowledge of that hra,nc\of the military art, l>y having gone thrunffii 
a regular course of instruction at I’Ecolc Speciale d’Artiliorie at dbert^ 

is no exclusion of artillery officers from the command of armies, di\’isions, or 
hrigades, and wc cannot adduce hetter evidence of the importance attached to 
thi>s qualification in France, than by cjuoting the following emphatic ]uissage 
from the well-known work of a very distinguished artillery officer, himscdf a 
proof, amongst many others, of the vast advantages which tin* I’h’ench have 
so largely exi)erienced in employing officers of the artillery in tlie command 
of armies : 

^'Non (pie jc pr^tendc (]ii’un general d’aniKH^ doive s’appt'saniir sur Ics 
details do rartillcwie ; mais il fant, an moins, cpi’il en connaisse en grand la 
theorie et les princi])es, et surtout qu’il no soit pas expose, faute d(5 ] sou voir 
juger des ressourccs ou dcs hesuins de coltc arme, a hii doimer des ordia s ou 
iimtilos on inexecu tables.” 

“ Qu’on no disc ]ias pour dispenser un g(^iieral d’nrmeki do savoir an moins 
manier Tartillevie cn grand, le jour de bataille, comme je Texige iei, (full 
siiffit (pic <lnns toutc utlaire do ([uehpi’iniportance tl se eoneerte avi’c le -aoK'Vni 
do rartillerie. Be concfjrter avoc le chef <runo arme, suppose qu’on (aa:naisse 
la taotiipio (U^ cetie anno ; sans tpioi e’est le concert de Favougle (pie TluanuK^ 
dclaire conduit: or Fhoinmo eclairo ose-t-il toujours conduirc ceiui <pn no lest 
pas, et tpii no pent ni Ic jug((r, ni Ic disculper si Ic conseil donju^ m reussi| 
pasF” — p, 87. 
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ronvorted iuto the other, as at prest'ut with its, hn* a, course of 
i^Kcreise and praetiee in the held, or for oilier riM|ulrenients. I'luis, 
(or \\io exl'^'euees of war, it iVeqiuMitly luH’aine iH‘eessar\ to <*ouvevt 
a (Hiusiderahle uumher of hatteri('s o( hnit into inomdec! batteries, 
and to rt'sulve into Foid Artillery, that had been uiouuted; 

so that this lialnlity of the oiu* to Invoine the other, reudm’ed it 
ueei'ssary to jixive to the oiKeers and under-otlieers, of both, a. canu- 
peteni knowledon of tlie rare, tnrinini*: anti inana.uhi^U' tif horses; 
which knowledge w^as no lon^'tu* retpurtal uluni the battery ceased to 
be numuted. In 1858 six mounted hatteric's were tranvshn'unHl into 
as many permanent foot batteries for serviee in Algiers, and in 
1818 oightivn new foot liatterles were, lonued f<m the serviee of the 
interior, 

1\) rmnedy the onxit iiuamvenimuH's arisin^^ from tiuise changes 
ami tinetuations, tln‘ new oroanizatiou of tlu^ personnel was formed 
on tlu‘ prineipUs that there should he as many distinet regiments 
of artillery, as there are specialities in the modes of service. 
llu'Si' sptH'iarities arc* : 

1. Horse Artillery destined to mamenvre and move with 
cavalry, or wluTevtM', from the celerity and facility of their move- 
numts, they may he found useful 

2. Mounft'd Batterii's destined to move and manumvre with 
divisions or langades <if infantry outlie tield of hatths or to he kept 
at haml as reserves, 

5. h'oot Artillery for tlu^ general serviee <if tlu‘ parks, and for 
batteriiis of reserve which move with it ; for the ri'serve iiow'itzcr 
batteries; and itir the service of siege and other trains. 

These three distinct services^ instead of being, as !un*etofore, 
united in the same regiment, are by the new Byateiu resolved into 
three several elements, by a homogeneous organization whirii 
admits of the attention of the olHcers and soldiers of ('ach special 
branch of the arm being exclusively devoted to tlie iuiprovenuait 
and elti(‘!eiu*.y of tliat particular portion to wliich they are perma- 
nently attaehc<L 

hi conformity with these principles, the persom}d of the artillery 
is divided into distinct regiments, viz. — 

5 regiments of foot artillery, 

1 „ of artillery pontoiniiers, 

» 7 „ of mounted artillery, 

4 „ of horse artillery, 

1 cadre de depOfc, iuoni<$. 

Kadi regiment of Foot Artillery consists of a rc'ginnmtal staff 
and of artillerymen sufficient to man 

12 batteries of foot artillery, 

(» „ of park artillery, 

1 cadre de ddpdt, moutc. 
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The regiineiit of Artillery Pontoniiiers consists of 

Staff, 

12 Gompanies of 

4 j, of gniineiMlrivers and dimiglvt liorsGSj 
1 cadre cle depdt, monte. 

Each regiment of Mounted Artillery > 

Stall, 

15 mounted batteries, 

1 cadre de depdfc, monte. 

Each regiment of Horse Artillery, 

Staffs 

8 batteries, 

1 cadre de d<!pdt, montd. 

Thus the total number of batteries on the present establishiiiont 
(March, 1854) is 

60 foot batteries, 

12 companies of gunner-pontonniers, 

34 „ of gunner-drivers, 

105 mounted batteries. 

32 horse artillery batteries, 

17 cadres dc depot. 

Total 2 GO batteries, companies, and cadres. 


The compai'ative powers of French and British h ield Artillery, 
anterior to the alterations recently introduced into the h'reuch 
system, being now very gTcatlj' changed, a few practical ohserya- 
tions on the effects which those alterations ])roduce on the rt'lativc 
powers of the new Fi’cnch system and ours as it exists, are (dfered, 
with a view to inquire how far it is expedient to imitate in any 
degree the principles upon which the now French system is 
established. 

The range of the new French 12-poimder, reduced in weight 
from 17.^ cwt. to 18 cwt., which is very nearly the weight of tin' 
British ‘J-pounder, with a maximum charge of one-fourth of the 
weight of the shot, is inferior to the ran^e of that gun with a ser- 
vice-charge of onc-thii-d the weight of its shot ; because, though 
the charges of one-fourth of the former, and one-third of the latter 
shot, are equal, the weights pi’ojectod are as 4 to 3. The mo- 
mentum of the 12-pouuder shot will, however, bo greater than 
that of the 9-pouuder, fired witli the same charge, in the ratio 
of their respective weights; and the penetrating and battering 
powers lie likewise in' favour of the new Frencli 12-pound('r. 
The 8-pounder, bored up to the calibre of 12, will no longer 
be a match, in any rcs})ect, for the British D-pounder. It, as 
has been proposed, the Ilritish tl-ponndor were f)orcd up to the 
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oalibro of 12, in imitation of tlio enlarjircaiKmt (R’ its equivalont, tlie 
8-|H)Uuder, 75 lbs. of metal must be taken ont. and our 
^un would ItKse in |)Ower <d raitiife, a (iuMilty that would, not be 
eomiHuusited by what it would ^’uin in moineutinn and jHuietrating 
junver for u'eneral service in the fudd, <n* by its additional (‘apiicity 
lor shell tiring. The British Rqioiuuler is a. (‘apital aiul (dficient 
field -servh'e Rvm ; and, relatively with the redueed [lowers i>f the 
mnv I'reneh 12-pounder, and of the bored-np tS-jumnder, the 
British system of Field artillery is comparatividy raistnl— the 
British S)-})<unuler, from iiiieriority% to snpia'itirity ovm* the French 
12«pounder, and the French 8-pounder, boreil up to 12, is no 
longer a. match, in range, for that gnn. llie French 12-poimder 
has greater <*apadty for firing shells ; bnt wduni shell-tiring is 
recpiired, special batteries of howit/a'rs should be employed. 
Mixed armaments in the same battery, and coiisot|ueutly compli- 
cations of ammunition, should be avuiikal. Tlie author fully con- 
curs with what is so well stated above, page 5d8-™that in a mixed 
battm'y <)f guns and howitors, the funetions, etfeets, and powaws of 
one of the two art' sacriiieed to the other. 

With resjH'ct to the new organization of the of the 

Fn'uch artifhwy, and their reasons for having nbamloncd the 
fonmn* systcaiu there may be found perhajis something w'oiihy of 
iniltatioii. That some such inconvimiciu’cs as those which induced 
that change, must have hemi (‘xjierieui’cd in tmr pn'sent practice 
of appropriating by temjHirary arrangemeuts portions of one vast 
universal corps to the various duties of artillery, may be inferred 
from tluj various jiropositions that iiave been made to divith* our 
estabUshment of artillery into its main brnuebes - garrison artil- 
lery, foot artillery, field artillery, horse artillery, aiul gunner 
drivers— as the French have done expressly to avoid the evils of 
one imirersal system. 

When the British artillery consistial of only four battalitnis, and 
tlu‘ system of field artillery was in a. very slmph^ ami defective 
condition (1792), wdien there were no field batteries, but ])airs of 
battalion guns, drawn by teams of contract boluses driven by lured 
drivers, no horse artillery, and when the general duties of artillery- 
men were far less multifarious and intricate than tlu'v am now, it 
was perhaps possible to train all artillerymen to a degree^ of cajia- 
bility wdiich might enable them to perform either of those sjx^cial 
duties, to which they might he posted, in the comparatively rude 
manner of that time. But now, with one vast corps, {‘onsisting of 
12,000 or 13,000 men, and with the jiresent greatly improvtHl 
condition of field and other artilleiy, tlie rmiuiremcnts of the 
servi(H,i a,pp<^ar to have outgrown that system, Jt wcmld bi^ (^asy 
to show, for instance, that the freijuent conversions of a hattery of 
foot artillery, unhorsed, into a fii^ld liattery to which horses are 
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attached, and the reverse ; the constant transformation of the one 
into' the other for exercise and drill, for the purpose of instructing 
artillerymen to discharge either, or all of their duties, including' 
those of riding and driving, must render the men less expert in 
those duties than if tlu^.y remained perinanently atta<^hed to ihe 
special service in which they liad been inafie ])cn‘fc‘(‘t. Tins 
routine system is nndesirahle, inconvenient, and ohjt'ctionahle in 
peace ; it must evidently be more so in a state of war ; and, though 
this may not appear in the condition of the artillery sent to the 
East, from the admirable manner in which it was fitted for service, 
yet it may be suspected that its efficiency has been obtained at 
some sacrifice of the effective state of the corps from which the 
draughts have been made ; and that, in the prosecution of tin^ war 
upon a large scale, the inconvenience of one general system will 
be severely felt. 

The author is well aware of the difficulties that beset this 
question, and that much may be said on both sides ; yet it does 
appear to liim that something in the direction of the French 
system of the personnel might be done to avoid at least soiiu^ of 
the inconveniences of having hut one genei'al, instead of sevm'al 
special branches, of the artillery corps. 

The French system of mounting the gunners on the carriages, 
in every movement, whatever the movement may be, as regularly 
as horse artillerymen mount their horses, in manceuvring with 
troops, is attended with great advantages. Wa have our mounted 
batteries likewise, but the men are not carried on the waggons, 
excepting on special occasions, when some great object is to bo 
attained by a movement which would exluiust the artillerjimm 
did they march on foot. The main consideration in the marches 
and movements of artillery is to spare as much as possii.>lo tlu^ 
horses, by not overloading the carriages, and thus iuereasing the 
draught, in moving across a country, by the givater penetration 
of the wheels into soft ground. According to the French system, 
the waggon that carries the artillerymen must always be in close 
attendance on the gun, and is brought up with it for action ; it is, 
in consequence, equally exposed to the fire of the enemy. 

The system of mounted batteries is not new. The i\ustria:ns 
had their "Wiirst waggon ; we had our car-brigades fifty yi^ars 
ago. In both, the gunners were mounted on the carriages in all 
movements ; but, in our present field batteries, the gunners arc 
never moimted on the bodies of the waggons or on the limbers 
of both gun and waggon, ex(*e]>t on special oceasions, wdam great 
objects are at stake, in order to get up batteries for action with 
their gunmu's fresh and imfatigued, wdien that can be done without 
overworking the liorsc^s. Idic waggons are never brought up with 
the gun into action, but arc left, if possible, out of sight, under 
shelter of any slopes or hollow ground, immediately in the rear. 
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Ill the French Bcrvice the hrid^' {le])artnuMit is altaeluMl the 
uriilliTv ; with ns it is assign'd to tlu' cnu’iiunTs : tliis, perhaps, 
is ininuiterial Both corps are hi^ahly <‘oinpet cut to the ehar^v; 
hut it is Vi'ry nuaterial that tlie etfuipaoes of tlie pontoun train 
should he pt'nuauently aaid ellicientls lapiippia! with horses and 
drivers, other than artillery soldiers. Before they mv napiireil for 
serviee in the held ; and, from this not havinn* Been doin\ sm'ious 
disuilvantnges and diHieulties must have Been eKperumeed, when, 
as in the camp at (hohlmm, artillery horses dr.i\i'n By artillery 
gunners wore taken from the field hatlin‘i^^s. 

llie French 2Vn5/-fry!r////er/(^ restunhles, in many respoets, the 
eorps of (iunner-Drivers which we had during the late war for 
tlie general uses of the park, and fi>r the serviiu^ of batteries of 
Foot Artillery ; the llorst^ Artillery having, i near pora tec, 1 with t^aeli 
troo]), dri\ers suitieiimt for the draught horses of all the carriages 
htdonging to it. 

At the eoiuBision of tlie war, tlie \vhoh‘ of the ( h inner- Driver 
(\)rps in the British serviee was rednciul ; not c'Vim a <‘adre or 
nmdeus wasridaimni ; and the very expensive, and, as wt' sliall now 
in war tind, ohjeetionalde and inconvenleut expi'dient was adt>pted, 
of making well-trained gunners, of wluau wt' have By no nu'ans 
sutfieient, lay down the sponge and tin* rammer, and take up the 
rein and the whip. 

A very reasonahh* ajiology h»r the adoption of this temjiorary 
expedient appeared in the dillieulty there would otherwist^ he in 
providing drivers for tlidtl artillery in the <‘ohmi{\s ; and the 
measure was adopted accordingly in the Ih'itish Artlllm*y, as one 
of economy and necessity in time of peace. In order to carry out 
this arrangement effectually it would havt^ Been necessary that all 
gmuiers should be taught to ride and <lrlve, so that they might 
have been taken promiscuously from tlnnr jiarticular dntievs for th(’ 
})iir])osc of acting as drivers ; but tlie practic’al working of tlie 
measure consists in assigning that servict^ to men who had, beim 
accustomed from youth to the management of horses ; ami wlio, 
in other respects, were the least (pialiiied for the duty of gunners. 
Thus, in every battery, there exists a practical distinction helwcnm 
those who perform the important duties of gunners and those who 
execute the secondary service of drivers, wlfu^h strongly indicates 
the necessity of making the distinction of duties systematic*. 

The full complement of gunners to a 9-}K)un(itT iiidd Battery, 
consisting of 6 guns at 8 men for each, is 48 : (‘a(4i gun heing drawii 
by three pairs of horses, each of tlie six ammunition waggons By 
two pairs of liorses, and the other six carriages hy the like iiimiher, 
42 giuuiers are appropriated to the duties of ilriversin ewry battery, 
BO that there are nearly as many artilleryimm acting as drlvi^rs as 
of those serving the gims. Taking into account tlie nmnher of 
batteries now^ horsed for active service in the liehl, at home a.nd 
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abroad, a.iid for the various services of the park of artillery, as 
well as for pontoons and bridge equipments, for ru) spiuoal 

provision is made, we see that a very large portion of artillerymen 
are abstraetiMl from their special duties, to act as drivers. 

Wlm^ artillery men are requirecl, as at ])res(mL 

for garrison, held, and coast battery sepiee at home, and for all 
artillery services in the colonies, and for the war in whicli we are 
engaged, a large portion of well-traiiH'd ginnuus niay^ ho imme» 
diately made available by abandoning this objectionable systiun, 
and reverting to the institution of a spe(n<d corps vf (Jmnit‘r- 
Drivers. The race of post-boys is not yet extinct, and there 
would be no dlIRculty in obtaining in a vei'y short tinu^ any 
number of young active men of weight, habituated in 

various ways to the management of horses, and who wouhl 
soon become • expert military drivers; whereas, if the pn^siuit 
system remain in force, the whole corps will liavo to be aug- 
mented, not so much on account of wmnt of gunners, — for tlicre 
are nearly as many of these employed as drivers as in serving 
the guns,’ — but to train recruits to serve in both <.*aj)a<‘ities. at tlu' 
sacrifice of much time and cost. 

The French manage tliis matter much lietter. 'They train 
drivers to act when needful as gunners, not gmuK'rs ti) act as 
drivers ; and assuredly tliey are right : for besidt\s that mori^ 
horses are disabled than drivers, in action, and that semu^ of 
these soon become available, they till nj) vacancies in the hightu’ 
and more important class of soldiers fnmi an inferior class, 
instead of abstracting from the efiit‘icucy of the artillery t'oips in 
general, and more especially from the servi(*e of the guns iu tlse 
field, by calling upon artillerymen to aid, in tla^ inicrior capacity. 

The comparative advantages of having, or not having, a special 
corps composed of drivc'rs and draught-horses for the servii'c of 
field batteries, and of tlui Park in giuieral ; also mtiit^thrH 

for the transport of ])rovisions, ammunition, baggage, and un*dit‘al 
stores ; hospital conveyance and ambulances for the wouihIihU as in 
the French service, may he perhaps painfully (contrasted w'ith the 
serious consequences of the utter want of sni*h establishuumts in 
the British service. In the course of our dmir bought exper!(MH*e 
during the late war, after struggling with many dilfitniUiiv, wt? 
experienced the necessity of (‘reating and wefil providing for all 
these important servic(\s. We had then an extensive^ (*orps 
gimncr-driv(‘rs ; we had also our waggon corps for tlu? transport 
of baggage; our ambulance and hospital conveyaime ; our staff- 
corps, and our bridge department. .Not a mufieus of thorn existed 
when, suddenly, wc were caught in a politii*al storm, and forced into 
a mighty war, vcij inadequately provided with the means whicdi 
are absolutely indispensable to enable an army to take the field. 
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Ar»B‘riiArr of 'puf ftiknco xavv. 

'Tuk Table exhibits the inuuln'r iA ships and vasvsels in 

the sailin'^' and stt‘aiu navies of Tranet* in ISol : it is extracted 
from the ' Ktat General de la .Marine' for tl.at M\ar, and from 
other authentic*, sources of Information, 
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The decrease in the numher of ships of the lim‘ in the breucli 
navy, companal with those of which it has hetm <‘omposed in all 
times since .15*01100 heeame a great naval power, and the large 
disproportion betw(‘en the lunuber of ruuMif-battle ships and oilier 
vessels shown in the preceding return, v^-oyo .elrtnimstanei^s not 
fortuitous, but the result of a deliberati* and longH^msiilered 
diange of system in future naval operations. W'hilt^ ndaxing so 
much of their wonted exertions in eonstnudiug ships of the line, 
the Freiu.'h have gT(‘atiy inereased the numher of their frigates, 
corvettes, and smaller \essi,ds 5 and have cTcated an extensive 
steam navy. 

What that change of system wais to meet may bt^ gathered 
from various works published at that tiimx It was the adoption 
of a desultory system of naval warfare, as recomuumd(‘d to Napo- 
leon in 1805 by his Minister of Marivu^, Admiral Dihuvs,'' by 
sending out numerous small active scpuidrous, or (pru^k-sji'ding 
frigates and other vessels singly, to act against our (Nimmenns 
and the remote possessions of our widedy ('xtended cmipire, to 
attract thither as much of our naval ft>ree as might, ho riMpiinnl 
to protect and defend those possessions; and ta.kliig acU'autagis of 
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this diyersion, to aot vigorously against our coasts and trade in 
the narrow seas. 

This was acted upon^ after the defeat off Trafalgar, with a (‘on- 
siderable degnH^ of success in the E^lstc^l s«\asc’' ihe M(ai]terra 
necUi,^’ and (^Isewdu're ; aiul I'rauce, with a. very unuii increa>cd 
force of frigates, corvettes, a, ad small vessels, and a. siiMnj tun y of 
upwards of 100 shijts and vessels, possessed the nn'fins of rendt'r- 
ing that system nioi’e formidahle than hert'tt ffon* : we ha\e seen 
that a desultory^ corsair-like system of naval warfan^ lias nnHuhly 
been urged by an illustrious personage'’ and otlun* proft'ssional 
ineii'^ in France, in preftwence to aeting in largt' 1h*ets, atul iighl- 
iiig general actions with a navy whicli experlimce has hmg shown 
they could not defeat. This, in fact, is the origin ami essencv^ of 
the Paixhans’ system. ■ y . ^ 

In the' Notes on ‘ VUnquete Parlementaire mir la 8!taat*^m vl 
V Organmitkni des Services de la Marhie 31ilitairc,' it is state<l 


® James’s Naval History, vol. iv. p. 2ia ; vuL v. pi>. 19, MO. 

James’s N'aval Mistory, vol. v. pp. 4, 7, (f siy . — (Jantheatunc’s Snuailmn. 

® “ By tlic plan wliicli 1 shall dovelope hy atid h\(\ \\v cotiM act iy 

against her commerce, spread over tlie \\h<dt‘ surface of the seas, , , . , 
We slionld possess, at all ])oints of tlie glolu*, divisions t>f (Viyati’s ready In 
follow ill the steps nf I hose glorious squadrons which so nnhly strngejed !’nr 
the country in the Indian seas : they ivould sail around our colonies ; around 
those new points seized on the distant ocean by our thougiitful polic> , di‘.s(iued 
to serve as a basis lor their operations, as well as to bociamj the asylum tjf our 
privateers.” 

It is an incontestable fact, that althongli during twmdy years ibc war »<f 
squadron against sijnadrou was almost always against us, thc't‘x«‘rtious af our 
paivatcers ivcre almost ever crowned with success, ''iowards the tmd of the 
Empire divisions of frigates sailing from our ]Hn‘ts with tlic mission of skim- 
ming the sea, without compromising tliemseivcs uselessly againsl an enemy 
superior in nuiuber, have inilicted considerable hisses on the HiigHsh <‘tm5 
mercc ; harassing their commerce is touching tiio vital jtrinciples t)f Knginiul- ■■ 
’tis tearing their heartstrings.” . . . . “ To attain this etui Fratsco tuigld. 
establish well-organised lu'ivalecrs in all Ihe (juarters of Mm globtx In the 
Ohanuel and in the Metliterranenn this service might he well granted to 
steam vessels : those which arc enij)loyed as packets during pt‘ace won hi fttrm, 
from their extreme siviftuess, (‘xcellent privateers in Mine bf war!’^ — Z’/vV/o ar 
Joininlh: translation by W. Feake, Esq. Parker's Military IJbrarv, Whiti- 
hall, 1844. 

^ '‘J’ai dit; plus liant qu’il nous importait dc rechercher comment uue 
Marine niimchhpiement infdrieure pouvnit sauteniiMnu! huto inegak*. tio ne 
connais point d’autres moyeiis d’utteindro ce but quo ceux qne ji‘. \m\H din* 
diqiier. Ariner i\ Pavance, fairc pen pioiir faire bieii, m point utuis prfjoceuper 
du nombre des navires (pic nous envtTrtms a la rner, maij^ do la manier^^ ihml 
ils s’y ]>r6senlevont.”— De la (Iraviere, (haws tom, ii. p. 

'hLes Americains out, dans cette guern^ (IHDi), montre beaucoup dlmhilcte 
et do resolution. .... OVstanoustpritl apparttentdo jugcr avea mipartialitd 
ces dvdnements maritimea trop exploiter peui-dtro par xm orgueii naliomd qm 
Fon est tent4 d’excuBcr,”— De la Uravike, CZ/ierres tom. li, p, 27J. 
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in the of the '3^1 of Fehrnarw .hshl, it was aamiHl 

nnaiutnously that the number of sliips (h* the line nt!oal\ wliieh hy 
the (leeree of 184C> fixed at hhonhl be inrreaseil to 30, 
and always in a. einulilitm fit fur imnuMliate ;a)uu’ to form 

the s(|ua<irun or s(|ua(lrous of evolution, a eun^iderablr number in 
Pofi^ ami all the rest ready (o !h» liunu’diately 
anmnl ami manned. It was likewise earrie<i that the squadron or 
squadrons id evoluthm should eonsist of \0 sail <d’ tiu» line, either 
to^^'ether (»r in separate s(|uadr<ms, with a <Hniain number 
of frig'll tes and W'ar-sti'amers as elreumstama's might require. 

It was likewise <!eereed that no more ships of IttO guns sliould 
be built, for that their foret' in number of guns, compared with 
that of file INt-gun ship on two deeks, and witli that of tliree-deck 
ships, is not ]iroportionml to the dtlfiTenee of i’xpem-i’ helween tlie 
90 and the lOO-gnn ship, nor to the difienmee of (*ost In'tween the 
lattt‘r ami a ship of t!u» first (dass. 

Jn the sitting of the 7th of lodiruarv, 13A1, it was derided 
nnanimoiisly that steam pro[)nlsiun, l>y the serew. sliotild he ap- 
plii^l as soon as possible to all llm'-of-batth* ships ; that, of the 
27 ships then afloat, sneh only should inuU'rgo the necessary 
alteration and transformation as were in so good a slate as wot 
rmpiire repairs ('xeeeding ’-i; (/e^vree.v towards i'oinpletion ; that, 
of the rest, 13 should remain sailing \i\<stds, their agt^ and eon- 
dition iieing sneh that the expenses of transfinanation wunh! imt lie 
compensated hy tlu'ir ulterkir serviees ; that tlu'se, tlu'refore, 
should l.H’i fitted for, and (‘ontiimed to. he used for stunit^e in pcaice, 
whilst new vessels, adapted to sen^w' propnlsion, slumld be con- 
strueted, to attain the number of *M\ fixed by thi^ (kmniiissiom 
It was accordingly resolYcd, that of the ships of the line nlloat, 
12 should be immediately adapteil to reevive h lurpeur 

(screw propellers). 

The number of vessels m cJfmithr (on the stueks) is pnqiosed 
to be reduced to 15; and, in eoidbrmity with the ilemw of tlie 
7th of July, 1851, “^‘that steam propnlsimi should Ije applicMl to 
all ships of the line/’ it was derided that tln> .15 rii vhtiuticr 
should undergo the necessary transformathm, as has Ihhui done 
with respect to the “Turenne/^ at Kochfort, laid dmvn in 1827. 
It w^as likewise decided that the 15 vessels in course of vowsinie- 
tion should severally be so far advanced as to be brought for- 
ward for launching in succession, at the rati' of, at h’ast, tw'o In 
every year in peace ; but at the same time to bring tlie grc'atm' 
number to such a state of advancement as to he able to pnnido 
mu(‘h more rapidly for any great exigen(‘y. 

1, The Austerlits;'* and the ^MeairBart/' ships cd* tiu' third 
class now being constructed, and whicli were io be lauaelied in 
185L 
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2. The “Charlemagne/’ third class,, ■ which .has hecn jiisi 
launched, and wliich is 'provided with a steam engine ; tin* 

steamer “ Na.poleoii,” now being armed at Tonloa 

The fleet would then be, provisiomilly, composed of Id saiHmr 
ships, 1(> auxiliary scuHnv ships, and 1 ship of sniimaor powor. 

In the sitting of the .12lli of February, 1851, it was res<ihed 
niiaiiimoiisly that 20 frigates of the first class sboidd be lilfiai lbi\ 
and provided with stixuu power a //raa(7<* r//e*v»sv; otlnu’s Iran,- 
formed into batlmviifs mhivH (anxiliary scnnvs), gU'ing sullleieiit 
speed “pour escorter les imvires rapides c jul ponrraient frini?-portcr 
des troupes de deban|uemeiit.” 

In the sitting of the 7th of March it was resolved niianintnird}' 
that the corvette force should consist of 50, and that sleatu prtH 
pulsion, a (/rmule vifci^se^ should be -applied as soon as }Kissilile 
vessels of that class ; tliat sailing transports for the conve}am’e id* 
troops should be abolished; and that twenty steaiiHpropidicd 
transports of large size, each adequate - to carry l.t)00 nuni, should 
he provideil to get rid of the difficulty, inu'crtainty, and risk uf‘ 
talving and keeping iu tow, under Are, transports coulaininn troops 
“ do debarquenunit.” 

The “ Napohion was lengthened, at Totilon, In c»rder to 111 - 
crease her displacement snflieitmtly for the additional vcinht sin* 
waiiild have to carry, witliout prejudice to the conditions on nhirb 
speed depends. 8hc has eight boilers, and her tmgim*s work up 
to 1500 horse power. She ca, fries coal snflieient fitr ten days* 
steaming at full spetnl ; and, in her trial voyage from Toidoii in 
Ajaccio, her speed was 12 knots. This vesstd lias auswenal ml* 
mirahly, and is the type on which others will ho coiistrmled. 
The great use of these' vast ships is deflned to lu* to I'SiHirt 
a virpeur (steam transports) conveying troops, with all tbcdr iinite- 
rial of war, and proteed, tlieir debarkation against any fbret* 
whether on the sea or on the coast -"“(Ilcpcsrl of M, Dnini," voL ii. 
p. 14L) ^ 

The French navy is at present (1854) composed as follows 
Saiuko Nav\% 

of tM IJm, , ■ ■■ 

e of 120 fums, earryhig . . . , gOSO lunis.. 

11 E)o „ „ ■ ;K.joo ,, 

i^’> of no „ „ tjio „ 

li IVum 8(1 to 82 guns, curry lug * , . Oil „ 


Total 53 sliips. 

12 from (H) fo otl gxtns, tnirrying 
U) from ir> to 4o ,, 1 


5, nun gmis, 
« * 22iHfi gnus. 



Total 58 frigatcH. 


31155 guns. 


5l)t) 
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■ CtnrMif, ■ 

.^. 30 fmn SO- to 'U: gntiSj carry in‘^ . . , . . A Hr»8 gaihs, 

' , lOI/ IVoM 20 to 4 guns, -carry itig ■■ * . ... * lA)CiC» ginm. 

TrmiHpiiPt CtW0€fit% 

liS, eaiiTing tngd:1'ic TB8 gnns, and I'VKatsiiririg 1S,ra>0 {(»ns, 

Btkam Kavv. 

S Bld|>s of ! lie Line, 20 LH gates, ..SO Corvettes, and 04 Avisv>s, regreKcniing 

a power of 28,750 Oorsi's. 

lo tlto above return are hiehuled several ships stlli on the 
stoeks. 


' The f{)lh)^ung‘ deeree, Issued in 1-84.S\ will hilly exjilaiii the 
prevent anuainent of the I'remdi iiavy. 

!u lluMiaivie (4Ahe Freinvh 
Ihin PnnsinnNr OF tue lOvrinnurv 

(>n the ia‘|‘orl of ilie Minisler of the MaiLu’ and Lokaiics, Faking into 
eonsidi‘ratioii the delilterjition of tin' r<*UiU’il on Naval Works, daleil 
A|u'i! 4, IS Pd; alstv ii»e deliberation of tlu' Loutu'il on Na\al AOairs, 
dated dune .18 ‘dl, 1810, 

Jhtrfoi »*“•*** 

A.E'r, 1, ■ . ■ 

41 ie Annmuetd' of tht^ ships fiereafier iiulieaied shall liencaAorth^ 


followB 

Shipnqf dm Fir$t €hm. 


Lower Deck , 

, 4 howitzers of 22 centimetres. No. 1 ; G 30-pr. guns ;** .22 



■ 30-pr. guns, No.. 1 . 

32 

Middle Peek . 

, 6 liowitzers of 22 een., No. 2 ; 28 UU-pr. guns^ No. 2 . 

34- 

Main th'ck . 

, 34 30-pr. guns, No. 3 , , . , . . , . , . . 

34 

Fcu’ecjistle an<l 
Quiwter Deck 

1 12 30-pr. guns, No, 4 . . . . , . , . 

12 


^ ■ Total ..^'A 

m 


bower Dock 


Bhq^n qf (he Second CTnss. 

4 howitzers- of 22 cen.j Ro, 1 ; G 50-pr, guns 
ginis, R<^* 7 '. ■ , , - , , - , ■ 

G howitzers of 22 eein, No, 2; 28 30-pr. guns, 


Main Deck . 

Forecastle arid \ on ‘i 

Quarter Deck) ^ 30-pr. guns, >.o, a 

Tobil 


*» 0 -pr. 


No* 2 


32 

34 

24 

90 


The 50-pr. guns have since h<?on witiuhuwn from the hrtuulsidc hnitin'icn of 
hatth' ships and frigates, in isonformity with tlu* In the Kuqttdtf rarhanen^ 

taired’ and replaced hy GU-pr. guns, No* I. For th<^ (liinonsimts. wright* A;«‘. ef French 
naval ordnauoc, and the ranges, compared with those of British naval ordnanc'c, »>e I’ahlcs 
XVilL and XX. Appendix D» 
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rm 


SlN[p!i of fjie TMrd Ohss (Nettp 

Lower Deck . , 4 howitzers of ^2 con.. No* 1 J 'O - .50«pi% guos ; 20 SO-pn 

guns, Ko, 1 « . « » . . • * 

Main Deck . . 6 Iiowitzers of 22 oeii., No. 2; 26 SO-pr. gsmSj Ko. 2 » . 

’■•i*v”£4 

Total . L . , .* . . 

Skips of the Third Ohss (OU Model, adkd Mode! of 80). 
Lower Deck . . 4 howitzers of 22 cea., No. 1; 20 llO-pr. guas» No. I . . 

Main Deck . . 4 howitzers of 22 een., No. 2; -23 30-pr, gtiiia, No. 2 * . 

Quarto Deck! g"“> ^ • • • ' ’ * ' ’ * ' ' 


;u> 


Total 


Sliip)s of the Fourth Clms {New Mode!)* 

Lower Deck ... 4 howit? 4 ers of 22 cen,. No. 1; 4 50-pr. gims; 4 3C)-pr* 
guns,. No. 1 . . , . , 

Main Deck . . ' 4 howitzers' of 22 cen., No-. 2 ; 20 SO-piv guns., No. 

'“ssirii I!’"-'--'* 


Total 


Bfvips of the Fourth Class {Old Mode!, called 74). 
Lower Deck . . 4 howitzers of 22 ecu., No. 1 ; 24: .'hl-jufuntl«*r.s . 

Main Deck . . 30 long 18* pr. guns , 

Forecastle and 1 io on Ma i 

Quarto DoeJe) S'*”''- -t' 

Total ........ 


Main Deck . 

Forecastle and \ 
Quarter Deck i 


Main Deck 


Frigates of the First Ctms. 

2 howitzers of 22 cen-., No, 1; 2 a50-pr, grins; 2i 
guns, No, 1 

2 30”pr. guns, No. 1 ; 18 30-pr, guns. No. 3 . 


Tota'i 


Mmds, 

2 howitzers of 22 cf?n., No. 1; .2 50-pr, guns; 24 
guns, No. 1 


Forecastle and ) o «a i on v 

Quarter Deck/ ^ ^ ’ -0 g««‘S 


Total 


3{Hn'. 


Main Deck . 
F orecastlo and 


Quarter Decli 


Main Deck 
Forecastle and 


Frigates of the Second Class, 

2 liowitzera of 22 cen., No. 2 ; 2 50-pr. guns ; 24 3il*pr. 
guns,' No. 2 . , , , ' . 

2 30-pr. guns, No. 1 ; IG 30-pr* guns, No, 4 , . , . 


Total 


Quarter 


:i and 1 
r Deck) 


Frigates of the Third Class (New Mode!)* 

2 howitzers of 22 cen, ; 2 ^0-pr. gimn ; 22 30-pr, 

No, 2 

2 30-pr. guns, No. 1 ; 1 2 30*pr. gmm, No. 4 . , , * 

Total . 


30 

32 

18 

HO 


30 

74 


30 


70 


30 ■ 
20 


50 


30-pr. 


2 0 


28 

22 

50 


28 

18 

40 


as 

u 

40 
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' Afimit anif mi thr Ouns. 

Mdn 1>wk . * *2, .5(>»|rt% gtui^, w 2 «ir tvn./Xrt, iiUfi 21 ;Ui- 

, pr* guns, No, 2 . . . * * * » » , * . 26 

U im-pv. R«i>«, No. 1; 8 a>-i.v.pms Xi>. f . .... 10 

To(<il ... H(! 

ihrmUes (N^w .IHinifi), 

Main 1>eck «' . 2 ljnwitM*8 of 22 'Kn. 2 ; 2 20-pr. gtnis, K'cn 2 f 1,4 

30-pi*, gniw, Ku, 3 . , .16 

'"S'.^Tikl _= 

Tntn! . . , . ■ . , . . . 2u 

N'o. :t . . Total Ifi 

Ihi)is the {Nvu^ MiMk'!), 

^’Tiuartla-lwkl 

Aht. 2. 

artilltTy the oiluT .ships of the thu*! will rnniaiit as wan tlctenniiied 
hy tlio urtknnuuia’H of tin’ 1st I'Vh. 183T. am! tho 22inl Nov. h‘^4r». 

Aiii\ 3. 

11m dcc-rw of tlm 20th July, 1848, rviiiaiiis iii loix’Vi 

Aut. 4, 

11j 0 MirtiHlot of tho Mari titr am! Colonioa ,!» ohargvd witli the excfCiitioB uf 
this deotvm 

Done at Paris, at the "Elya6o-Natiotuil, the 2Tth of Jiilyi lH4ih 

(Siguml) !.. KN Bonafabtb. 

TIig Miiuster of the Marine anti Coloiues. 

(Blgtiml) V. Teacy, 

The fii'st idea of liaYing an inclined plane to turn a1>oiit a lon- 
gitudinal axis, for the purpose of giving motion to a ship in the 
water, is due to Daniel Bernouilli, who investigatml the subject 
in a Mimmire pr^^nted to the French Academy in 1756; and 
ifrom the principle there enunciatecl has arisen, by mmisdYe de- 
velopments, die powerful agent now so niucdi employinl in the war- 
like and commercial navies’ of Europe. 

Down to the year 1845 ships of war drew' {‘timparativcdy little 
advantage from steam as a moving power, the paddle-wheels till 
then used preventing the broadsidt^s of the? ships from receiving 
the armament which would place them on 4 iii tHpialify, in this rc- 
specst, with sailing ve^k In the summer of 1850 tlu^ BVench 
■ launched at Toulon their first great steam-ship of war, the Na- 

Tk’ye four pioooa of orduaiico aro placed at the nikiaic of the Mu 
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poleon it is propelled by a screw with four vanes, whose pitch 
is 10 yards, and it carries 92 gnns or obusiers. The screw, which 
is wholly under water, can be detached from the machinery, and, 
without raising it out of the water, the impelling power of the 
steam may be exchanged for that of the wind in tlie sails, tlie 
resistance opposed by the screw in this state to the motion of 
the ship being' inconsiderable ; also, the disturbance produced in 
the water by the revolutions of the screw is found to have no 
effect on the action of the rudder. The power of the engine is 
computed to be equal to that of 900 horses, and the maximum 
velocity attained by the ship, when impelled by steam, is 13i knots 
per hour. The Napoleon” was found capable of towing three 
ships at once, one of them a three-decker, at the rate of more 
than 5 knots per hom\ By experiment it was ascertained that, at 
each revolution of the screw, the ship advanced about 9^ yards 
(8.6 metres).— (From the Rap^port to the Academic des Sciences, 
by Baron Charles Dupin.) 

In England, the screw was first applied to ships of war in 1841 ; 
and the Rattler,” which was built at Sheerness, and launched 
in 1843, was furnished with that means of propulsion. 


The following account of the Russian navy at the present time 
cannot hut be interesting. 

The Russian Naval force in the Black Sea, in May, 1854, 
consisted of— 

Line-of’-BaUle ships— ^ of 120 guns each, and 8 of 84: guns each. 

Frigates — 7 carrying from 44 to 60 guns each. 

Cormttes — 5 carrying from 18 to 20 guns each. 

Brigs— 12 carrying from 12 to 18 guns each. 

Schooners — 8 carrying from 8 to 16 guns each. 

Glitters — 7 carrying from 10 to 12 guns each. 

Steamers — 28 varying from 40 to 400-horse power. 

Besides 

It is reported that 4 sail of the line are now being built and 
fitted for screws. 

In the Baltic the Russians have at present in an efficient state 
about 20 line-of-battle ships, two of which carry 120 guns, and 
two 112 guns each ; the rest are 84 and 74-gun ships ; they have 
six frigates of 44 guns, with five brigs and corvettes of 20 guns 
each. All these are sailing ships, and they have, besides, 
schooners, transports, and luggers, with about fifty gun-boats. 
The steam navy in the Baltic consists of ten paddle-wheel vessels 
carrying from 6 to 16 guns each, and varying in power from 200 
to 450 horses. 

The Russian ships are not only well provided with shells, in 
the use of which their gunners are highly efficient, but are like- 
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wise lu^nvily armtnl with ?^hot ; mn\ in afTalr at Sinope 
tliey iiivd \\ith jnmvii etleet and l2-[nanNlnr Sidid i^^hot, 

many nf whinli worn pinknd np on ibal eoiml. l'ht‘ larirnst solid 
shot m'un in tho British navy is the r> L^^pomo I ni% \Uiirh is about 
iMpiivahad to the tht-ponndi'r, the i!*nnnrat n'un in tho aruuuneut 
of Frimeh ships of war (the use of the rni-ponntlnr h;ivinn- hcen 
aholislunl hy a repdation, in ships of the non modniu while our 
H«im*h sludBgain is superior to the eamm^ohusier of 80: Imt of 
what avail are «"F2*pouuder shot; aud 8''iiieh shells a^rainst the 42- 
pounder and i)8-poun<ler solid shot of the lJus>ian ships* or e*i>'aiust 
tlu' heavy ordnanre of tin* Russian haiteritv^ wlutse parapets of 
stone will <*ause liollow slu>t to IH in pleees hefon* them? 
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Table I. 

Kanges obtained at Deal^ in tbe Year 1839, with tbe undermentioned natures of Ordnance, 
(Below the corresiionding Elevations.) 
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Eemarks. 
































Eanges witli Sea-service Iron Ordnance, doiible-sliotted, ol3tained on board H.M.S. Excellent. 
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Table XIIL 

Eanges with Sea-service Iron Ordnance, with Single C4rape, oljtained on board H.M.S. “ Excellent.’ 

Elevations by Tangent Sight. 


Apr. D. 


RANGES WITH IRON ORDNANCE. • 579 




Table SV. 

A useful and practical Table of Approximate Eanges, with tlie Elevations and Times of Flight, 


App. D. 


TABLE OP APPROXIMATE RANGES. 


581 



E'ote.— The best ^ay to commit this Table to memory, is to learn the Elevations for the s lbs. charges, and subtract i for the 10 lbs. charges, and add i for the 6 lbs., 

which will be very nearly correct up to 1000 yards. 




Table XYII. 

List of Xaval Ordnance in use for tlie Britisli Havy. 





Table XVII. 

List of Xaval Ordnance in nse for the Britisli Xavy. 




Table XT I — cmi i m ned. 

List of Kaval Ordnance in ose for tiie Briiisli Xat'y. 
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lEON AND BEASS LAND OEDNANCE. 
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Table XYIL — concludciL 


T^aiid Service. — Iron Ordnance. 


Kature. 

Weight. 

Length. 

Biameter 

of 

Boro. 

' 

Windage. 

Service 

Charge. 





Cwt. 

Ft. 

in. 

Inches. 

Inches. 

lbs. 

025. 



/56-pr. . 

98 

11 

0 

7 

.65 

0 

.175 

16 

0 




S-in, 1 

65 

50 

9 

6 

0 

■8| 

}» 

.05 

0 

.125 

fS 

0 

0 




32-pr. 1 

56 

9 

6 

6 

.41 

0 

.233 

10 

0 




■ 32 

6 

6 

6 

.3 

0 

,122 

5 

0 

Bored 

lip from 





6 







24-pr 

, of 33 cwt. 


24 , , 

50 or 

9 

1 

.823 

0 

,211 

8 

0 



Guns .V 

48 

20 

9 

6 

0 

0 

5 

.75 

0 

138 

2 

8 

Bored 

up from 












12-pr. 

. of 21 cwt. 


18 ,, 1 

42 

9 

0 

5 

292 

0 

193 

6 

0 



201- 

6 

0 

5 

.17 

0 

071 

3 

0 

Ditto 

ditto. 


12,, { 

34 

9 

0 

4 

623 

\ 0 

1 

1 4 

0 




21 

6 

0 

4 

623 

r 

X 

1 3 

0 




9 . 

17 

5 

6 

4 

2 

0 

1 

3 

0 



V6 . 

17 

6 

0 

3, 

MB 

i 0, 

.1 

2 

0 




( 10-in. , 

41 

5 

0 

10 

.0 

0. 

.16 

7 

0 



Howit- 

8 . 

21 1 

4 

0 

8 

.0 

0, 

.14 

4 

0 



zers. 

( . 

15 ' 

3 


5 

,62 

0, 

.025 

2 

8 




(13-in. . 

36 

3 

Of 

13 

.0 

0, 

.16 

9 

0 



Mortars 

10 ,, , 

16J 

2 


10 

.0 

0, 

.16 

4 

0 




I 8 . 

84 

2 

li 

8 

.0 

0 

.14 

2 

0 

1 



Land Service. — ^Brass Ordnance. 




■Guns 


Howit- 

zers. 



18 

6 

6 

4.623 

0.1 

4 

0 

IVitli the new 8hot 








this charge will be 
reduced probably 








to 3 lbs. 8 oz. 

13| 

6' 

0 

4.2 

0.1 

2 

8 


6 

5 

0 

3.668 

O.I 

1 

8 


3 

2i- 

4 

3 

0 

0 

} 2.913 

0.09 

IS 

12 

10 


174 

i 5 

a. 

1 6.3 

0.125 

3 

0 


13 

4 


5.72 

0.125 

2 

8 1 


64 

3 

9i 

4.58 

, 0.122 

1 

4 


24 : 

1 

104 - 

4.52 

0.066 

i 0 

8 


12f 

2' 

3 

10.0 

0.16 

4 

0 


64 

1 

9li 

8.0 

0.14 

2 

0 


li 

1 

3' 

5.62 

0.025 

0 

8 


i 

1 

Of 

4,52 

0.066 

0 

4 



Mortars 


NAYA..L OtlNNEIlV 



4) 

t..i '13 


^»*^l Sifl > ;*« '*■''' 

!>' « rt ‘ j 

M W.-v, 


mm- ■ « . 00 


.wo{| j 


UOO O S 


aS m Ci f 

tQ '^ ', »o ^ 
<cfi « 


# O « o 

■O'' ^ # ■ ■» liJ 

S’^.'aai 

-2 tEf ...is 


gJ'S.S? 

W-B’i'ii'a 


* ® C/ feOv«/ 

I ft m 







Table XXII. 

Sho'^dDg the Angles stili tended by the Mainmasts of Frencb Sbips of War, between the Water-line and the Track, also between the 
Water-line and the Crosstrees," at distances expressed in English yards and in Cables’ lengths. The eye of the observer is supposed 
to be 20 feet above the level of the Water. 


Am’. D. 


AN(3LBS SUBTENDED BY FEENCII MASTS. 


Brigs. 

PS 

P 

O 

!■» 

Ft, in. 
11 0 
Main- 
topmast 
Cross- 
trees. 

»H b- 1.0 -cH l> CO iO Ol CSI rti b- r-i 

OTt CO 0\ T-< 

OCM CO CO OT Cl »H t-H r-t rH r-l tH 

Ft. in. 
112 0 
Truck 
of 

Main- 

mast. 

-tH O-T O t> CO CO Tt* 03 b- t-- C5 

CO 30 30 CM COi 30 CO »H iO Tii CO 031 

Ob- CO 30 CO 05 01 r-< rH T-< tH 

tH 

1 

lU 

> 

1 

w* 

§ 

0 

01 

Ft in. 

85 0 

Main- 

topmast 

Ctobb- 

trees. 

30 30 O CO 05 30 CO tH o r-3 CO 

Ol Tl^ CO 05 XH rH VO CO OJ 1-t 

OCO <0 00 O'! 05 tH tH rM t-( rH rH 

Ft, in. 
120 t 
Truck 
of 

Main- 

mast. 

O 00 vH CO 30 03 30 30 CO 

vOC0<M”ctl3Or-<-tJlCM vO'tHCO 

OOO 03 CO DO CO 01 CCI rH W 

w 

Frigates. ! 

W 

1 

P o , OT . . 

-.itH 30 tH C30 i-H CO 30 0> 30 VO CO 

30 CO 05 30 tH 05 30 H-' CO 

OOO CP CO CO CO 05 05 ,05 tH tH tH 

tH 

Ft. in. 
168 6 
Track 
of 

Main- 

mast. 

O 30 tHrHQ0OtH03tHC0'^ 

'*CO tH i.O rti 05 OJ 3-0 C?5 30 05 tH 

030 CO CO CO 30 CO CO 05 CSJ 05 05 

05 iH 

c 

p 

o 

o 

CO 

Ft. in. 
139 0 

Main- 
topmast 
Cross- 
trees. 

^05 30 03 O CO CO 00 CO 05 O O 

iH 30tHC005CO hHOJiH 30 

OrH Ol>30’r}<?0C005C5 05 05 tH 

05 tH 

Ft. in. 
187 9 

Truck 
of 

mast. 

THCO'Hlt^OOCOCO'?HC3C3COCr3 
” rH Til vO C5 30 3.0 IH ■Tji Y-i 30 Tjl 05 

OOO -+ 03 b- 30 ■rfv Tfl CO CO 05 05 05 

O I tH 

lane-of Battle Ships. 

1 

O 

w 

00 

.s o i 

"p rt 

^ ^ "P a irt 

S 2 

o 

.,tH -tf CO C3 DO 03 OD Tfl O 05 CD O 

rH 30 tH 05 05 DO Tfi 05 rH 30 

QtH O t- 3.0 Tit CO CO 05 05 05 05 r-* 

“05 »H 

.S ^ 1- 

1 »l 

rsi 

T^^0C)00t>CDO5C3T^lT}^t>■CO 

CO 05 Til 05 Hti DO 

CCO 30 O b- CO 30 t}^, CO CO CO 05 05 

05 tH tH 

p 

p 

O 

o 

o» 

Ft. in. 
150 11 

Maintop- 

mast 

Crosstrees. 

^CO O CO b- CO 03 tH 03 05 CO O 03 

30 30 30 Tit 30 05 AO Tjt 05 t-^ 30 

.-.CO tH bfc 3.0 Tjt CO CO 05 05 05 05 tH 

*^ 05 tH , 

j a .i4 -.1 

g'S 1 

si s 

0,03 CD b- 05 tJ3 O 30 tH Tj-t tH 30 O 

30 CO. 30 05 05. CO CO 05 30 Tft 

003 30 O !>• O 30 Tf tH CO CO 05 05 

■ CSJ tH tH 

m 

P i 

. d 1 

o 

Ft.' in. 
158 6 

Maintop- 

mast 

Crosstrees. 

...CO 03 05 b- 05 05 CO 03 CO tH b- CO 

iH 05 05 iH ,tH' CO Tft CO TH 

.p,tH 05 00 CO 30 t^i CO CO 05 05 05 05 

*^05 tH 

Ft. in. 
219 9 

Track 

of 

Mainmast. 

HTft b- DO 05- 03 <33 CJ3 05 CO O tH XO 

tH CO Tit 30 Tti 30 05 30 CO tH 30 

o01 b- tH 00 CD 30 D5 CO CO 05 

^CO tH tH 

Distances, 

Cables’ 

lengths. 

Hf* H« t-ti'M — «» tHiw , , 

tH TH 05 05 CO CO tH Tft 30 30 CD 

Yards. 

... O' O O' O O'O Q' o, o o o .o 
■'■05-.'Ti<--CD 00 O OI ^ CD' 00 O 05:Tf< 

. . tH '<0^1 CO tH. 'CD .b- 00 03 O 05. CO '0' 

. tH TH TH tH', . 



m top piHaBt rigging 





Table XXII. 

Slio^ing tlie Angles subtended by tlie Mainmasts of Frendi Ships of ATarj between the Water-line and the Tnicbj also between the 



ANGLES SUBTENDED BY FRENCH MASTS. 


OCSl <tc> 















Table XXTI. 


Ai’f. D. IIANGBS WITH “SHEAPNEL'S SHELLS,” 



Elevations in Degrees li | If ] 2i j 2| j 3f 





Table XXYIII, 

List of the Loyal Xavy, on Batiirilay, llarcli 10, 1854:, from the Official Xavy List. 


•.tJutpiluii I 

•.C.IUU11UO I 
•uoisstniuio') I 


•SinpiiiKi I 
•Xnniip.io I 

'U0|Sf!nnrU'i') I 


•Xnnnp.it) 

lan^jstunuti;') 


•silpis^ ‘v:sj 
‘a.tn)v^' ‘pavu*) 

0? 

iM 



•iinipputi 




o- 

M 

•A'.ninip.io 



»P 


MION^pUUIO;) 



'3 

m 

•«a;Pl[U5j : 


Pi 

1 

1 ‘C 

•*LufUiiuo j : 



1 J 

1 

•tiojsrfpmuo;-) 1 : 




•iitnpiPUI I : 

•Xunipuc) j 

'Uojj?siuiUl!>;3 


•:.iuiPiiu5{ I 
'A\u:uip.u) I 
'uojssnituro j 


"unpiinji 

•Xnun.p.io 

HolVi-.niUUlO.") 


Sail . . 

Scre%V' . . 

Pucldle-^vijcel 





















( 5!)(i ) 


E. 


( u. ) 

Cop/f fif fhi' Pr(h'<p<'('fH,s^ eompih'd h// Sir S, J, .PvehcU- from 
the. ^ Xiietd (hnuierp\ffjr (he Kst(fhfmhuie)if oh .Pnctn) (he 
P.rei/teHtf ee eftPid in hm .Leftere to the ANiho}\ Xvte^ j^p. 
10, Pitrt 7m (lifd the Tvji^ p. 10. 

Thkih ,Lordslii|)f^ baviiio* bad uiHler tluar rou^^itlrratioa liio pro- 
priidy and cxpetruau'y of estahlishin^tr a ]n'nnaniMit rurps id soa- 
iiuMi to a<'t ns (^aptaiiis of (ivias, a^ vv<'ll a.-^s a dt‘pdf for tho 
instnudion 4)f (ho offirorn aiui seamen of ilis .Majt‘sty*s Na\y in 
tlu* theory ami }>rm‘tit‘e of Naval (itnmerv. at whieh a uniform 
system shall he observed ami (Hmummieated tliron^hoiH the Navy% 
have dinH*te<l, with a view to the formation t)f such listalilislnnent, 
that a proportion of intelli^’ent, youn<^\ ami active seamen sladl he 
engaged for five or si^ven years, renewable at their expiration, with 
an increase of pay attached to eaeli coiiaxmtive re-engagmnent, 
frotu which the important situation of Master Gnimers, (dinners’ 
Mates, and Yeomen of the Pow'der-room shall lunxxifter ho st'k'cttMi, 
to instruct the officers and seamen on board such ships as they 
may he appointed to, in the varioiiB <luti<^s at the guns, in (Con- 
sideration of which they will be allowed 2^*, |)er moutli, in addition 
to any other rating they may he deeimal qualified to till, and will 
Ik^ advanced a(H‘ordin|j to merit and tluj degree of attcmtion ])aid 
to their duty, which, if isealously performed, will imtitlic tluun to 
aspire to t!\c important situations before mentioned, as well as 
that of Boatsw^ain. 

Their Imrdships have therefore directed the Kxei'llent^' v ith 
her present fittings (already placed in a situation wla're praetici^ 
may be carried on with shot without risk of injury to any indi- 
viduals), to he established as a sixth rate, with aVomplmmmt of 

200 men, and appointed Captain to the (‘ommaml 

of her. 

The followdug instructions are sent for your gnidauci! mid that 
of Captain in the execution of tliese duties 
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Complement. 



ra])tniD . 


1 



Lion tenants 


4 



!Sur.e;eou . 


1 



.Purser . . 


1 



A ssi s i a n iir geon 


1 



MJdshijnuen 


. 15 



derk 


1 



WAirrant officers 


3 



Skip’s cook 


1 



(.k)ok’s nuite 

1 

1 



Carpenter’s crew 


2 



Armourer 


1 



Purser’s steward 


, 1 



Sick-boy . 


1 





Boys of 




Second Class. 


Captain’s servants 


, 2 

1* ■ 


Gun-room ditto 


2 

4 


Midsli ipinen’s licrtli 


2 

1 


Warrant officers’ ditto 

, , 

3 


.I’urser’s steward 


, . 

1 


Marines . 


. 34“ 


n Including 1 officer of 

Seamen gunners 


. 116 


Marine Artillery, 3 non- 
commissioned officers, and 



____ 

— 

2 privates. 



190 

10 



As in the establishment of the officers and crew of the Ex- 
cellent/’ a Lieutenant, three non-commissioned officers, and two 
privates of the Marine Artillery are included in her complement 
of Marines, it is . intended that the theoretical instruction required 
for the officers and seamen-gimners should be furnished by them, 
and you will take care that every facility and assistance be given 
tliem to insure the performance of this duty, the most material ' 
points of which are the names of the different parts of a gun and 
carriage, the dispart in terms of lineal magnitude and in degrees, 
how taken, what constitutes point blank and what line of metal 
range, windage, the errors and loss of force attending it, the 
importance of preserving shot from rust, the theory of the most 
material effects of different charges of powder applied to practice, 
with a single shot, also with a plurality of balls, showing how 
these affect accuracy, penetration, and splinters ; to qualify them 
to judge of the condition of gunpowder by inspection ; to ascertain 
its quality by the ordinary tests and trials, as well as hy actual 
proof, these being very indispensable qualifications ; to instruct 
them also in the laboratory works required for 
the naval s(‘rvice,^' such as making rockets for . ^ nuborafoiy works be- 
signals, hllmg tubes, new priming them and uugut on shore, 
filling cartridges, precautions in airing and 
drying ])owdcr, care and inspection of locks, choice of flints, cor- 
rect mode of fitting them, &c. &c. 


HAV:A::L- orHK'RKT. App. E, 

Ym am to utiAiivfanrl lliat It i;- tho iuhaifliHi nf flirir LimlAiipn 
Rial till* C front 1!i?^ MaJo.-MvV ^hip> hi orhitinr}* and alNO 
iVoiu llio m ^o^nlni^^Mon wlaai ran ho ^]ta^Oih alunild 

a-Mnahh' nu hoard tho K\<‘idlouf'd* in di\ii<ioiis of ^utdl uiinihorrt 
jLH flio roiiuaaiidta' may doom oomotdiail. If? oarin on uaod.nml 
by l!io .Marino Artillory alroady omharkod in hor| fho fllll^^| 
oxporhiioiit.s an to tho powor and ranoas oflho ^aritms iminros of 
MOJ|-ordtianft' fmm |mlnt blank to tho lli*>llo^f idovalitm tho poii.^ 
of tlio "** Kxooliout will ndunf of (or as may h«* safoly Iriod with- 
out daiigiU* of flu' slnd ivarhino* tlm shoiv !io\'oiid tho imid-haiiksh 
«i!so tho. raimax-i at similar olovatlons with dilloront rodinaai idiarrros 
• of jMOvdor, likowtse tho difioronoo in tho raii*j*t‘s 

r tivn-uiwny wlum fwo sliofs uro iiitrodnoi'd instoinl of tmo '* 

K.ttoy mo or.'o. and in suoh oases to ohsorvo iiml note down tho 

applinmt ilivorptmeo of both shots from tho 
diriHl lini\ Also, if it can he tried wnth safety, Rho rann’e and 
fotve <(f u’rap?' and canister shot; and, in sluwt, tnory exporimoiit 
of suoh dosiTiption whieli will tend to tlie nunmn-s ami of h.'rs 
wluMuav attend sueli praetiee the most |?i*rfoot know hnlmmif iho 
oxaol pmvi*rs of each -nature of gun in iwery manner in whioli i'( 
can he tried. . ■ - 

To faeiUtaie these experiments tludr l.ordships ei?nsitli'r thai 
BemxniS may he liKed in flie. mnd at dili’enml' nieasuiHM! di>taiiees 
from tile sliip, say at eviwy hundreil tir evc^ry twm hiiialred 
yards^ or at smdi othex* distnnees as may he found most eon- 
Yeiiient. ■. f, 

At the same thm^ that the ahove-mentioued ex|)eriiiiinits are 

O forward it will be the duty of the Captain and of tin^ 
enants to assist him> to endeavour to amniain tln^ (*oiii- 
parative value of the. several- descriptions of sights fta* eannon 
which have been submitted by various individuals, scune of m'ory 
kind of which the Board of Ordnance has been desired to cause 
to be put on board the ,Ex..cellent"’ 

It is also theii" Lardships' intention that the efficien<7 of the 
improved tube boxes, powder flasks, and all other imphmnmts of 
every description coimected wdth sea-gunnery praidiee, should 
proved, as far m may be done, on board the ^U^xeelleiit/’ and 
Captain - , . * , * ' o is to consider it an important part of liis duty 
to report impartially his opinion on all the Implements in (inestioii, 
and to submit for their Lordships^ consideration any alfcnution of 
any of them deemed likely to prove advantageous hy hiiUHi'lf or 
any of tho officers assisting Mm in conducting tlu‘ ilutii's lien^hy 
ordm'cci 

The (hiptain is also to make known to their I'.ordships any 
improvements he may have been informed of, eitln^r in gnim 
themselves, or in the mode of mounting, or fitting, or tightiiig 
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llieiii, or of the iinplements for serving them wliicli may not 

have l)eeii funiislual by the Ordnance Depart- 

lueut to tlu' in order that they 

inn}’ eaiLS(‘ tlunn to b(? also supplied for trial 

and report/^ 

.A nother material bin nth of the diity of Captain ...... will 

bi‘. to perfect the gunners and all others who may attend on hoard 
the Extadlent*' for that purpose, in the established exercise or 
seinice of the gnus, to the end that each of them may fully under- 
stand and be able to oxjdain the object of every movement ordered ; 
that they may likewise imderstand perfectly the principle of the 
sights, moveable targets, and everything used in gim practice, 
ei tiler fir exercise or ixxil service. 


All these points, after being fully considered and tried in the 
various exercises and practice to be daily car- « a register to be kept 
ried forward, are to be fully reported upon to board of au experi- 
tiieir Lordships, in order that they may give mg offim- may be able to 
directions for the general adoption of that Som mg^sfer^be^ 
system which shall be found and admitted, cLueu^^n 
111)011 full and fair trial, to answer best in mg ii Bominafiistof uic 

^ persons under instnictioii. 

practice.’^- 

It is further to he understood that any ships in commission, the 
Ca|)tains of whicli are desirous of sending any portion of their 
oOleers, captains of guns, or otliers of their crews, to attend the 
practice or exercise on hoard the “ Excellent,” to gain instruction 
on any of the points detailed, arc to be at liberty to do so, and it 
is to 1)0 an essential part of the duty of Captain . . . . . . and 
the Lieutenants to give every useful information to persons so sent 
tor instruction, and to advance them on the points most useful for 
them to iinderstaml, to such extent as tlie short time they can 
probably be spared will admit. 

Tlieir Lordsliips have requested the Board of Ordnance to give 
instructions to tluur officers to. render every assistance in forward- 
ing the objects of these instructions, and to supply sncli quantities 
of ainmmiition or other articles as may from time to time be 
required by Captain and approved by you for the pur- 

poses above detailed. 

Captain is to be assisted in conducting these duties 

by the officer of Marine Artillery to the utmost of bis abilities, 
and flic hitter offiocr is to be directed to obey whatever directions 
he may receive from Captain ...... or the Lieutenants for 

the objects stated whilst on this service. 

Their Lordships desire that you scud a copy of this letter to 

Captain that he may be Mly apprised of the duties ho 

is to execute, directing him to govern himself and those placed 
under him accordingly. And you are also to give such furtlier 
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■HATAL nm^VAlY, 


Avi\ K. 


and a?^ wu niny daaiii l 1 iMa^s^ary fir advisalde 

far tlia inora jMaiad nmaaphsliinaiil of tla* oUjinls a%jila!!M‘d ; and 
you are fo vmm^ C!a{»taiit .» * . , , . to mnkv a \\'tH‘L!\ ndurn to 
you of oauli dayV trauHiuiiou?* aud pmot ioi\ iiotiuo tlio uuiul)or 
... , . iiud doHuriutious o! uoivous attcuiiliiiu:' on hoard 

nai.m, n\mx Uu- uaiui day ; to wiuru also ih U% ho addiHi any 
S«!.V romiiji‘k.'«*Hu‘ (’!i|ifjiiii may divin if rijudit to ufl’i'i' 

S' HXi.'i.ry I'n ’’''lidivc tn till' ot’ftim'iu'cs oi’ dotails; and tlirse 
i'l'wvit’dt.K hk kikme- wuuklv rotufiis ufo to ho r4*mdarlv traiisiiiittiHl 
mml awMittilioi m hv V<«i to luo lof flioir LoriiHiiiiw lulonu- 

Atalmllj-. 


Arr. F. 


AHMAMENT OF THE BEITISH NATY. 


GOl 


(F. ) 

AllMAMENT OF THE BEITISH HATY.^ 


{Dated July, 1848.) 

Caledonia ” Ckm.^ 

8 8-incli gims, 65 cwt., 0 feet. 


First Mates, 

Lower Deck . ■{ 24 32-pr3. of 56 orvt., 9i feet. 
IKMoDeok . 

Main Beck . . .* 34 32 „ 42 „ S „ 

Quarter Beck and T 6 32 „ 45 „ 8| „ 

Forecastle . ,\ 14 32-pr. carronades, 17 cwt. 

120 gims. Comi3lement of men, 1000. 
First Mates. “ Moi/al Frederich ” (Mass. 


Lower Beck . .-j 

■ 8 8-incli c;uns, 65 cwt., 9 feet. 

, 22 32.prs, 56 „ 9^ „ 

Middle Beck . 

4 S-incli guns, 65 
26 32-prs. 56 

» 9 „ 

.. 

Main Beck . . . 

32 32 „ 

42 

)S ^ JJ 

Quarter Beck and| 

■ 8 32 „ 

45 

). Si „ 

Forecastle . .t 

16 32 „ 

25 

>. 9 „ 


116 guns. Complement of men, 950. 


Eoyal Albekt’s Armament. {Dme^ 1854.) 


Lower Deck .... 

. 8 

in. of 65 cwt. 

0 ft. 0 in. long, 32 j 

Iiiliddle Deck .... 

. 32- 

•prs. 

56 

7 J 

9 

6 

9 9 

32 

Upper Deck . , 

. 32 

j > 

42 

7 7 

8 

0 

9 9 

32 

Quarter Deck and Forecastle 

/ 32 
1 68 

> > 

9 7 

42 

95 

» 7 

7 7 

8 

10 

0 

0 

7 9 

9 9 

24 

1 








Total 

121 

Armament 

FOR Boats. 





Brass Ordnance < 

Howitzers - 

f 24-pr. 
1 12 „ 

13. 

eh 

cwt. 

97 

2 guns, 

2 

\ 

Ouns . 

. . 

6 

>9 

6 

99 

1 ,, 



The Kumber of Shells. 


8-inch filled 
32-pr , , 

24 ,, 

12 
24 
12 


empty 


500 shells, 
500 
70 
70 
30 
30 


* * \ Shrapnel. 

> > i 

» » I Ditto. 

> > / 


This Table is not introduced as containing a correct statement of the present arma- 
ment of British Navy, but to prove wliat is stated in this work (pj). 307, 308) 
(ioncerning the vast increase in the number of sbell-guns now employed, and the great 
extent to whitsh the shell-system is now carried in our naval service. 
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b\mvmik . X 24 ' 42 „ 


UO gitiw. 
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Lower Deck * a2-|»rs. m „ a| 

■Main I'icck f ''■" ” ''' ” 

.ftt.Un J K l.K . . .|j^ ^ 

Quarter Deck aiulf a 32 „ 42 „ 8 „ 

Forecastle » ,l tt* a2»|n*. carroiuuit‘H, IT cwt. 
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8D gnua. 
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ThM .Bates, BeUeropko7i'''^ Ckiss. 

0 S-iiieli guns, 05 cwt., 9 feet. 
' 50 „ 9^ .. 


Luwor ]")ei*k 

Main Deck 

Quart ('!• Ik’ck and 
Forecastle 


f 0 a 

‘I 24 32 


8-inck guns, 65 
?-prs. 45 


9 


J 2 ' 8-ii.K 

‘ 1 30 a2-pri 

f 0 32- ■„ . 42 ,, 

\ 10 32-p»r. carronades, 17 cwt 

78 guns. 


Third Bates, Agimourt^^ Class. 
TiOwer Heck 
]\lain Dock . 


f 0 8-incli guns, 05 cwt., 9 feel, 
\ 22 32-prs. 50 „ 9| 


Quarter Dock and|' 
Forecastle . .1 


22 32-prs. 

■28 32' „ : 42 „ 8 ■ 

4 32 „ 42 „ S 

12 32-pr. carronades, 17 cwt. 


Thii'd Bates, “ Boscaiven ” Class, 


Lower Dock 
3\fain Deck . 


{ 8 8-inc]i guns, 05 cwt., 9 feet. 

‘I 18 


32-prs. 


50 


/ 2 8-incli guns, 05 

’1 26 32- 


“iJl’S. 


Quarter Deck aiuD \c^ o.> 

** I. , 1 ? Li) o2 ,, 

Forecastle , J ” 

70 guns. 


50 

42 


9i 

9“ 

9 


Kote. — All line-of-battle skips of tke 1st, 2nd, and 3rd rates, Lave 2 
24“]Kunulcr brass liowitzcrs, 13 cwt., and 2 12-pounder howitzers, liglit, 6 cwt., 
for birit service ; and 1 O-XJonnder light brass gun for boat service and short 
practice. 


Fonrth Bates, AJa:e ” ClasSf/m' Block Bldps with iumtUary Bteam^p^ower 

Screw, ' 


Lower Deck . . 
Main Deck . . , 

Quarter Deck and/ 
Forecastle , A 


26 42-prs. 

•22' 32 - „ . '42 

4 50 „ 87 

4 104iich-guns, 86 


66 cwt., feet. 


10 „ 

9 ft. 4 in. 


50 guns. Coniplement of men, 500. 

Fourth Bates, Vernoji^’ Class, 

. „ . .... . f B Bdnch guns, Gocwd.., 9 feet, 

Mmn Dock . . .| qq g, 

Quarter Deck andf 4 B-inch guns, 05 „ 9 „ 

l*\>recastlo . .1 18 32-prs. 45 „ 8| „ 

50 guns, Oomplemeut of men, 500. 


. HA:?AL OUNMEBY, . ■ 

M>urih ^^.Ik>rthnd^^ (%xm. 

■\uu nn 1- I ^ 84nc1i gtinsJ’lOowi.^ 

Mam nock . . .\ 03 32-1®. 50 „ 8 foci. 

Qnarlor Dock andj 4 32 45 ,, 81 ,, 


iMnvciisllo 


50 gnus. OouiplemcMit of men, -iriO. 


Fimrih IMes» ' Arrogani^^ mi^iilarg Steam-] >oiirr Seniv. 


M'ain Beck 


f 12 84ncli guns, (>5cni., 0 foci, 
i 16 32-i>rs. 56 ,, 0.5 ,, 


^ 56 ,, 0.5 ,, 

Quarter' Beck am!f 2 08 05 „ 10 „ 

Forecastle , , . t* 16 32. „ 32 ,, „ 

46 guns, (knnplenient of iiHiu, 450. , , 

Kfite , — All skips of ike 4tk and 5tli rates have, An* their koais’ anvinnients, 
2 12-poumler heavy liowitKers, 10 cwt. ; and 2 12-p<nuider lunvitzers, light, 
of 0 ewtu, with I ligdifc 6~pounder brass gun for boats and short practice. 


Fifth Ittitvs. f,7nsK. 


Main Deck 


f ' 6 84nch guns, t>o cwt., B ft. 10 in. 
*1 18 32-*i>rs. '■ 56 „ % loot. 


nima . . -liBaL^-^prs. 56 „ Bi Bot. 

Quarter Beck andl ... iu-% i.i « 

b\)rcicastio ■; ■ J ^ ” 

■..."' 40 guns. Comjdomeni of men, 350, 

Fy'th liuteB. Madagascar Clms. 

1 ^ 8-inch guns, GOewfc., 8 ft. 10 in. 

Mam Deck . . .[ 26 32-prs. 40 „ 7^ feet. 


Quarter Beck andf 4 32 „ 45 „ 8.], 

Forecastle , 12 32-pr, carronades, 17 cwt. 


44 gtms. Complement of men, 320. 

F^th Bates* “ Bes&iance ” Glass*, 

Main Deck T ^ ^ 

jwam XJOOK . . .| 22 32 -prs. 3!) ,, 71 „ 


22 32-prs. 3!) „ 71 „ 

Quarter Deck andf f of ’> ” 

Forecastle , ♦) ia qo ” i ” 

* 1 10 32-pn carronades, 17 cwt. 

42 guns. Complement of men, 310. 

Fifih Bates* Castor ” Class* 

Main Beck i ^ 8-inch guns, GO cwt., 8 ft.] 0 in. 

Mam Deck ^ ^8 32-prs. 56 „ A.-et. 

Quarter Deck andf 2 32 „ 50 „ 0 „ 

Forecastle . 12 32 „ 25 „ 6 ,, 


30 guns. Complement of men, 330. 


'An\: F. 
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Fifih Mate, Amj)hmi^^ aimiUary Screw (SOO-korse povjer). 


6 B-mcli guns, 65 cwt., 9 feet. 
M a2-prs, 56 

I'tcr Deck aiicif 2 68 „ 95 „ 10 

3recasi;le ' . 4 . ^ 


l^liiin Deck 

Quarter Deck and 
Foreci 


Ci! 

jj 


G 


GO guns. Oornplement of men, 330. 


Fifth IMes, ^^Furotm'*' Okms, B, Gmrd 8M^) (SSOAiorse jxjwer). 
Main Deck ... 20 42-prs. 0$ cwt., ieet. 

Quarter Beck andr 


87 


If 2 ,56 ^ „■ 

Forecastle . 4 2 10-incligims, 86 


10 „ 

9 ft 4 in. 


24 guns. Complement of men, 320. 


Sixth Fates, Vestal ” Class, 

^ , / 2 8-iiicli guns, 52 cwt,, 8 feet 

Mam Deck . . .| jg ^ ’40 „ 7 ^ „ 

Quarter Deck andj 2 32 „ 4r2 „ 8 „ 

Forecastle . 4 6 32 „ 25 „ 6 „ 

26 guns. Complement of men, 240. 


Sixth Hates, Trmcomfilee (lUduced 46) Class, 
10 Sdnch guns, 65 cwt., 0 feet. 


Main Deck . . 

Quarter Deck a;ncl| 2 56 „ 


8 32-prs. 


Forecastle 


56 

87 


10 

6 


4 32 „ „ V/ „ 

24 guns. Complement of men, 240. 


Sixth liate^ AmazonF Feduccd 46. 

26 32-prs., 50 cwt, 9 feet. 
Complement of men, 240. 


Main Deck . 
Quarter Deck 


Sixth Mate, Cwra^mF . 

{ 20 32-prs. 40 cwt, 7| feet 

^ 4 2 32 „ 50 „ % „ 

. . 2 84nch guns, 52 ,, 8 „ 

24 guns. Complement of men, 230. 


Sixth Bate. Brlllkvntd^ B educed A^. 

4 f 6 S-inch guns, 62 cwt.^ 8 feet. 

Mam JJeck . . .{ gO 9 

Quarter Dock audj 

li’ort.'castli! . .1 


-prs. 
2 58 „ 

‘2 02 „ 


87 i, 10 „ 

25 ,, 6 « 


20 guns. Complement of men, 230. 


t>OtJ 


■N:AYAL:GlIK:HEEf. 


.Ai*r, F, 


Shrlh Ihiie^' ■ Mil omintt-hy Mifiiimf 41' 


lh\m XM< , 
Quartan* l>ec 


4 


(} Bduoh g'uus, 

52 ewi,, 8 feei 

.O' 32-prs. 

50 " 0 „ 

1 50-i'ir. ■ 

8 < lO jf 

2 32-1 a-.s. : 

oO „ 0 ,, 


ID' ..gUBs, ■ . ConiplciBoiii. of moUj 23D. 


MIM Ihie^ ** linh^rtl 43. 

*» . IX u f D 8-itH‘h mius, 53 cw t., S fiH i, 

J!um Dock . . ^2 32-1, rs. ' r.o ,. D „ 

‘ ■ 1 , 1 ) „ 


(^huirtiT Dock . 


1 ■ BtFpr. 


HT 


10 guns. Fonijlt'UKMii il inrig 3!U). 

elasses liiu o for fljclr luniis' nniianu'nls 3 rJ-j ouiulor brass 
lanvU/A-rs, light, (> owl,, and ,1 tbpoiUKlcr light guu for .short prartia'. 

BicrntMcJim Bid'th Jhtien. 

. .f. ■ 1 . f' ■ 3 08-pr, howiteers, r»d rwt; 

Mum neck . . .•[ .i 2 .|„.g. 2 .', „ 

Quarlfr Deok {riai| 2 »12 ,, 

Foroinmilc , 4 €» d2-]ir. onvv{»iuuh‘S, 17 o\vt» 

2 t» guuH. iVnuplonu'ut irf ineii, iltn, 

HLrih /fatirs. *W*rf/^/p.«('4' < Vu.'JS. 

^ (2 Hdudi gUUH, r> 2 (nvt., 8 Irak 

Man. n..ck . . ., 2 -,,ra. -U) V, „ 


Hack 


2 U2 


8| 


IH gmiH. Fuiaploiiiciit of men, 105. 

BccamUekm Sixth Maks, IhqiJme^* (^Jass, 

I ( 2 B-iucli gnus, 52 cwt., 8 foot . 

Blain Deck ■ • 14 ’ 42 „ « . 

Quarter Deck , . 2 !-52 „ 50 „ 0 

18 guns. Coiuplemcnt of nuai, 175. 

Second-class Sixth Mates, North St-arN 

Main Dock / ^ 32-pra., 39 cwt. 7^ i'ee!-.. 

' ■ ' 4 13 32-pr. carronades, .1 7 cwt. 

Quarter Deck . , 4 32-pr, carronades, 17 cwt. 

22 guns. C?omp]enieut of rncag 175. 

SecoDcl-clasB sixtk ratc» liavo 2 12 -pr. light howitzers for their hoats. 

Sloops, 


F[ imrod 


Class .{ 


2 32-prs., 39 cwl,., 7,( I’coi . Itcduccd 2 d. 


18 guns. Cnniplciiiciit ol' men, 14.7. 
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Siren ” Class . 

2 32-prs., 39 cwt,, 7-J feet. 

14 32 „ 25 „ G „ 


1(3 guns. Com|)leinent of men, 130* 

Gliampiou ” Glass| 

2 32-prs., 39 cwt., feet. 

12 32 „ 25 „ 6 „ 


14 guns. Complement of men, 130, 

Acorn” Class 

2 32-prs., 39 cwt., 1\ feet. 

10 32 „ 25 „ G „ 


12 guns. Complement of men, 1 30 . 

** Oliilders” Class 

2 32-prs,, 32 cwt., feet. 

10 32 „ 25 „ G „ 


12 guns. Complement of men, 130. 

“ Cygnet ” Class 

2 32-prs., 32 cwt., G| feet. 

6 32 „ 25 „ G „ 


8 guns. Complement of men, 80, 

Alert ” Class , 

2 32-prs., 25 cwt., 0 feet. 

G 32-pr. caiTonades, 17 cwt. 


8 guns. Complement of men, 80. 

“ Paufcaloou” Class | 

2 18-prs., 20 cwt., G feet. 

G 18 „ 15 „ „ 


8 guns. Complement of men, 80. 


Brigs. 

“ Cameleon ” Class | 

2 32-] ws., 32 cwt., Qi feet. 

4 18-pr. carronades, 10 cwt. 


6 guns. Complement of men, G5. 

‘qiolplnn” Class 

1 32-pr., 39 cwt., 1\ feet. 

2 B2-prs.,32 „ G| „ 


3 guns. Complement of men, 65. 

“Griffin ’’Class 

1 32-pr., 30 cwt., 7i feet. 

2 24-pr. carronades, 13 cwt. 


3 guns. Complement of men, GO. 


All tlieso classes of vessels have 1 12-i)r, howitzer for boats, light, fl cwt. 


Am*. ,CL 


(i08 . (HTHKEBY. 


. .(,■^ 0 ., ■) 

FLDA'riNG lUlTKEIBS COYEEED Wrni IEOH PLATES. 

The pmytHB of ctmnuug ships with iron ])lales, in onlor to ren- 
der them proof against artillery (Art. llM. Note), was sngg<*sted 
maiiy years since by Colonel, now (iieneral Paixhans, in his work 
emtdied IB. l"he Coiuite’ (\)UvSul- 

tatif do hi jMarine at that tlnu^, having ivnusetl the weight of a-u 
iron covering, and the capalnlity of ships to Ijear the load, to l)c 
calculated, hnnid that such annonr (*ould not ht^ appliml to line- 
of-hattle ships td‘ the lowest class, to frigati's, nor to smaller ves- 
sels. With n^spect to ships with three (leeks, the (h)mit(‘ stated 
in its Report that the great displaeenund of these would enable 
them to hear the reiiuiBite weight, pnwldiHl the (pmntity of artil- 
lery on the upper declvs were diminislual ; and ol>served that the 
expense was isstimated at dO(),(KK) fram’s for eaeh ship ! 

The iiKjuiry hal, however, to no attempt in hraiu'e to rinrom* 
ships of wm% and tl\o pnvject wm apparently abandoned as im- 
practicahle. 

On referring to the note at the foot <d* page B4lh it will he 
seen that a proposal for constructing floating batteries of iron so 
thick as to be shot-nroof, was entertained by the United States* 
Government in or before tlm year 1852, and that tlie feasibility of 
the proposition was made the object of an experiment ; the resnlt 
of this being unfavourable, the project fell to the groun<l. It 
would seem, however, that the strength of wrought-iron in a s(did 
mass is far greater than that of iron of cxpial thickness, but foruuMl 
of lamina) (as was the case in the American experiment), Inoveviw 
firmly these may he bolted together. During the months of Si*p- 
tember and October, 1854, some experiments were (‘arriiMi on at 
Portsmouth, in order to try the capability of wrougltt-iron slabs to 
resist the impact of solid and hollow shot, and the following are 
the results : the target was a section of a. frigate eovercnl with 
wrought-iron plates, 4| inches thick, and the projectiles employed 
were 32-pounder and 68-pouiider solid shots, and 8-incli and 
10-inch hollow shots. At 400 yards, the 32-poimd solid shot, 
and the lO-inch and S-inch hollow shot, merely indenti*<i the 
target to the depths respectively of li, 2^1, and I iti(*h ; hut the 
()8-pound solid shot, being firea with 1(> lbs. of ])owder, pemdrated 
the plates. These were always split at the bolt-holes, which were 
about one foot asunder ; and in consetpience, it was reconunomled 
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tlKit thvy ,sli()ul(l be bonnl iaiMipart as possible. The conclusion 
ilrawn from the t'xperlnieuts was, that 4i-inch iron plates, applied 
as a cov<‘riuu- to ships, would give piaiteedion, during an 
against 8- inch ai;d Kbiiich li olio w sW, and agniii^ 
solid shot, blit verv little ag\ainst solid shot of BB lbs. 

The project of (H)vering ships with plates of iron lias receutly 
been adopted in tins country : it was, at first, intended to cover 
with slabs of iron inches thick, only the bows of steamers, it 
being supposed that, in the use of their bow pivot-guns, the heads 
merely of the vessels would be presented to tbe enemy. The 
naught of an iron covering 4.|- inches thick, applied to the bows of 
a. screw-propelled shij) of 1074 tons, the cxweriiig extending o6 
feet irom the head along each bow, and from the deck to 2 feet 
below the load-water line, is found to be 10 tons, nearly ; and 
this would surlily be an enormous burthen, in addition to that 
■which already loads the bows of a steam-vessel. 

From the })ublic journals we learn that an armament is now 
being prepared to operate against the Russians in the Ealtie, at 
the opening of the spring campaign next year, consisting, it is 
said, of forty floating batteries, whose decks and sides are to be 
covered with iron plates of such thickness as to render them proof 
against either shells or solid shot, and they are to be arnu'd with 
twelve Lancaster guns.^ They are about 1500 tons binalen, flat- 
bottomed, 'With round stem and stern, 180 feet exti'eme length, 50 
in width, and 20 in depth, each being propelled by liorizontal 
engines of 200-horse power. They have two decks, the upper 
being boml)-proof, 8 inches thick, and the lower the fighting deck, 
l^'he i)a,tteries are jierfectly encased with upwards of 700 tons of 
wrought-iron slal.)s, each slab 4 inches thick, 12 inches broad, and 
14: feet in length. 

If the figures in the al){)vc extract be correct, the enormous 
weight of iron (.uising, together with that of the heavy armament 
will render it scarcely possible, in these vessels, to satisfy the 
necessary conditions of buoyancy and stability. With such an 
immense top-weight, a great counteracting weight of ballad will 
be requisite, but for this there is neither sufficient displacement 

Floating batteries exprcKsyly built for such purposes as these should 
assuredly bo ariued with the most cOicieiit and unerring battering guns. The 
GS-ponnder gun of 9n cwt. is infinitely preferable to the Lancaster shell-gun, 
for, though "not chand)ered according' to the Lancaster system, it is intended 
for vshell-firing against ships. No shells can, however, he so efikneut against 
.stone walls as solid shot of the same diameter, and the least eflicient ot all 
iUi\ shcdls aruK'd with t'crcussiou fuzes. There is no evidence either oxpitri- 
mental or real, ecHaiuI}' !iono in the trials made during the piysent war, tliat 
can warrant the pndbrenco given to those guns ami their peculiar shells in the 
annament of vessels s])ocially designed for battermg granite walls. 
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Hor tU'iith 111' Imlil; anil as the mctaceiitn' mu>t Im M-n unar llu' 

I'l'Htfi* of ovavUy, llie oqniUlirium caniiul Inn lio ouilan- 

lu'rfcctlv ilat-holtonHul tluathifi’ baltorios, rosinubUn^' the 
iq.ner section of'a laro'c sliil*, eiii by a hurizoutal i>lane some leet 
Wlow the water-line, aiul having- little hohl ul the water, will In 
so muel. alVeeteil in any swell, as to he very m.layourahle to good 
.nimierv, where the unnost attainahle inveision is n-iiunvil. by 
Thnannes, the times of the vihration ul float mg hod les vary, as 
thedeiith of the vertical section heluw the plane ot tloatajum ; 
and mithing hut a very deeptalse keel eau eonnteraet *!';■ 
of these, vessels to follow all the imdnlatmus ol_ an agnated thud, 
r.ui to give them false keels would add to their draught ol water, 

and so vitiate the scheine. . , 

The shain', dimensions, disiilaeeimmt, easing with shot-proot 
iron olales, and the armament of these lloatmg hatleries, torm 
altoovther a verv ditheult aifair, wliieh does not appear to have 
been fnllv examined hefeie it was adopted. 1 he idea ot making 
the decks shell-proof, hv covering them with iron .-labs . nielies 
thick, is, we ihid, given np ; and oak heaims are snh.-ti luted i or 
the iron ; hut liu'se would he broken in by shells tired trom moi- 
taws and would he penetrated by a phnigmg lire o solid shot, 
from batteries having eonsulerahle elevation above the sea-level. 
Nor will iron slabs, 41 iiiehes thick, he prool ngaiiisi bH-pouiuler 
or «4-puuiulcr solid shot, with which it appear the llus-siaiis arc 
plentilnlly provided; and, tnilcss the timbers ol these vessels are 
enonnously thick, such heavy shots will not only punch holes in 
the iron, but may also make great breaches m the wooden side.s, 
by their prodigious battering power." It is not pruliahle tlialii 
l4s.sian fortress can be effectually destroyed by such, or any otlnn- 
kind of floating battery. This can only he done after a laml-arniy 
shall have obtained possession of the place; juid il it is meant to 
attempt the reduction of it Knsslan fortress with sneli vi-ssids 
alone, the author can only refer to what !m has ahividy stilted 
upon that subject in Art. 332 c, pp. 347, 353. 

Bupposiup: tlic largest baileriiig-raw in use in aneit iii w'urkrv io linve 
been worked by 500 men, ciicb cxertiug a force nf To llis., the UHaiuiilnm 
iiroduced by thou* action, if it wwc ipoved at the rate of I find pt'r st'etnid, 
would bo ropreBoiited by 35 ,<> 0 O, The immieiitum^ of a rtH-ptunuler shot, 
moving with a velocity of 1500 feet per second, estimateti in llRe manner, 
wo 111 (1 be represented by 102 , 0 (K). 
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, ()BSEKH^'ATIC;>NS ON THE LANCASTER GUNS. 

The author hns ev(^r eiitertnined an opinion tliat Mr. Lanrastor’s 
ellipthailly horod ^'un is a dans^erous pioco of ordnaiH/c. The 
reader will Hnd, on rcferiLig t<) Arts. JRO and 835, that, in the 
earlii^st trials of tliat gun, the shells broke to pieces on leaving' it ; 
and the author felt coiitident that if, with the nuixiiuiun t‘liargo 
and au elevation of 18°, there were propelled from the gun 
solid shot or shells so strong as not to break, a great risk of 
the gun bursting would be inciUTeck This ojiiiiioii has been 
verified by the results of the experimental trials recently carried 
on at Shoebury Ness, of wliich an account lias been received while 
this sheet is in type, one of Lancaster's 68--j)ouiuler guns having 
burst wliilc firing one of its peculiar shells, though a reduced 
(*Jia.rg(' of 12 lbs., instead of 16 lbs. of powder (the inaxiinuin 
(‘liargo), W'as employed. The fragments were tlu'owii to consider- 
able distances ; but, luippily, no one was injured, the lii'ing jiarty 
having, from some distrust of the giufs strength (see Art. 335), 
biHui placed under cover: had it been otherwise a fatal catas- 
trophe must have ensued, as in the bursting of the guns at Malta 
and Gibraltar (pp. 291, 292). It was observed that llu' vent had 
become much enlarged ; but this circumstance, as well as ilic 
reduced charge employed, must be considered as having dimi- 
nislied the danger of the gim bursting. This accident, togeilmr 
with those whicli have since occurred on service, can only lie 
as(U'ibcd to the pecmliar formation of the bore, wlfudi causes the 
shot, in forcing its way through, to exert a great strain on the gun. 
In a former experiment a shell stuck in the bore while the gun 
'was being loaded (p. 172) ; and it is easy to conceive, therefore, 
that a shell might stick in going out ; in wdiicdi case, if the siiell 
do not break, the gun must inevitably burst. 

To the vast force with whicli tlic projectile rubs and strikes 
against the surface of the bore, wdiile following the Bjiiral turn, 
and thus acquiring the properties of a rifle-shot, may be attributed 
the frequent breaking of the projectile, oven when made of 
wrought iron. It requires much liahitual skill or knack in serving 
the gun, to introduce and set the shell home, through tiu^ turning 
of the here, and it is not unlikely that, in some Instances, the 
bursting of the Lancaster guns may he occasioned by the oval hall 
leaving a space between it and the gunpowder, or by getting fixed 
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III the u'liti Ly rkui ^‘0 of pos^ition whilst it is In'imr pri>pelIod 
the oval hcm\ Without ihe utiuohtaart' In luailiu^\ these 
uiiist he hnhlt* to hurst at tw^ry rtuituh the lirin.ti* umst 
1 h' verv show llie slroiii^est hursts n^mlliy if tlie hali Ih^, 
ohstruettnl in its pro<»Tess when near the um/zli\ ^^lliel^ no ihniht, 
was tlit^ eause of the hurstiug of one <rf tlie Laiieasfer i»iins near 
the uiu5^<^,!e uiSevasto|Mih \\*ith respeet to leiuleu shots lireil Iroiii 
the bnteasler elliptieallyAiorett uuiskets, no stu‘li aet‘i«leiil ean 
happen witli tlunu ; hut, as has hivn sliown in p. hi 7. tlaw ofleii 
.sVr//s or pass striiij^ht out «if the harn^l, whit'ii must happtui wlaai, 
liein^Si,' heateil in tlu^ iiaiue, tiiey chan^v their hnau and ilu not 
follow the winding's of the spiral bore. Iron sliois an^ ineapahle 
of (‘han^'inu’ tlu'ir hiruK and must, theri‘hm\ eitlier follow the 
spiral Ihuv, or vnme tlu^ ^'un to hurst. The* uiilidraesal of thi' 
LaiHN'istm' i‘iriptiealiyd>ore(i iruns from the ihdter'' tnuihoai at 
Ihadsmontlu and from the Despa tele u'uuht mis ""Arrow" and 
l>t‘aj:ie " at Sevastopol, and the judi(ious ordor io arm all the 
new u:nu-hoats with the d8-poinider uaius of pheut., are nere^sary 
(‘imstMpuniees i>f tla^ very uufavourahh* n^ports whieli madi^ 
of thost' ^nins at Biuuarsund, as hein^* deiieitml in prt‘i*isit)}^ ..nid 
not to I»e depended <ni (p. *\li\ line Hi from bottom ), eorrolsorat«'d, 
as these reports have laam, from vmw lii^'h authority on the spot, 
of the very had praetiee mtide by the Laneasler nuns at L‘UH) 
yards at Sevastopol in the InmMmttmlt's, and thi‘ fail that two of 
them Inirst ! In tiring into the hnvn they are said to imvi» done 
great damage to the plnee, when loaded witli their <nvn peculiar 
Sielk ; hut' few of these having been suppliid, the oval guns 
have been chieflj used in tiring round projindiles, sliot and sladls, 
grape and carnster-sliot^ all of wdneh would !iavc» hemi moia^ 
efficiently and appropriately used from d8-ponndi'r guns. So 
eontident were the expectations entertahied of the alleged powers 
and the assumed precision of the Lancaster guns to destroy any 
W'orks at a distance of 5000 or OOOO yards, that it is actually 
intended to rehore 08-ponnders and H-imffi shell guns iuf«> the 
elliptical spiral form! This transformation must \umken thmu 
so much, that the danger of bursting, to which (‘llip^i<^ally honnl 
guns are already so liable, will he greatly inen^ased it will 
undoubtedly spoil a capital 8-ineh gun, and make a y(n*y had and 
dangerous elliptical howitiKCi'; hecausi', being chamhiuaMl, it is 
inculpable of receiving the large charges re(|uisite to produce tin* 
long I'ange, in which, together with their alleged superior pn'cision 
in distant firing, the peculiar merits of the Lancastm" guns wcri^ 
supposed to consist; these were, in fact, the sole ri^asons for which 
they were introduced into the naval service. Though (»xi‘cufcHl at 
enonuous cost, and equipped with their peculiar shells, ila^y have 
failed, to accomplish on service the special pm'poses for wliicli tlu^y 
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wort' (IosioiuhI. The}' eiiimot, iislia-KS been proved, resist tlie ebarge' 
(1(> lbs.), iit>r stand tbt' high elevation (18') necessary to produce 
the vauntt'd nnigt' of 5l>()0 yards; they are proved to be defective 
in ])rocisiou in tlistant iiring, and even at short ranges; and they 
Innai withdrawn from the Despatch and other gun-boats. 
No tether uses tluit ca,n be made of tliat particular gun, whether it 
be tt> lire splierical sliot from its elliptically spiral bore (pp. 3G3, 
llihl) or, with its own projetdlles, to bombard towns, can redeem 
it from the verdict which men of science in general pronounce : 
—that they have failed to accoiiipHsh the great objects for wliicli 
i'xpressly they were nuule. The bombardment of towns can be 
more eifeetually accomplished by mortars (p. 361) of e<pial weight,’^ 
lirojecting niiicli heavier shells with equal bursting charges, and 
producing very nearly equal ranges. 

It is no doubt a great desideratum to obtain for the camion 
the ailvantages which the musket has derived from elongated 
projectiles ; but the author believes that this may be obtained by 
some vastly Ixdtcr, safer, and far cheaper method, than by tiring 
from an elliptically-liored gun elongated shells, manufactured of 
wrought iron, at a. cost of twenty pounds each, and which never- 
theless fiHxniently break when tired (Art. 335, p. 357, and Art. 
337, p. 363). . ^ 

T])t^ author learns, with great satisiactiou, that luortar-ships are at length 
])i'e[)ari]iig Tor service, in accordance with what is stated in Articles Uht, 195, 
and in ]>. uOl, and Arts. 355. Twenty in ortar-ships should have been 
scut with our llects i,o the Baltic and Blnoli: Seas. It is stated in the public 
journals V]ironlch\ Dec. 9th) that these mortar-ships are to he 

armed witli 13-iiicli rriorlars slung by the trunnions to iron rods moving ipion 
an iron shaft of 9 indies in diameter, in such manner that by their pendulous 
weight they may remain undisturbed by the motion of the vessel, and ho 
finnl, witli certainty, at any elovntimi, wdiatever he the pitching or rolling 
motion of the shi[> I We old artillerists of the late war reinemher Congreve’s 
suspende<l mortar, or howitzer, for it was oitlier, accordingly as it might be 
placed in tlte slings ; all such contrivances failed, ami the authoy cannot help 
expressing his entire conviction, that such will be the result .with respect to 
these suspended inoriars : neither the iron rods, nor the shaft or centcriiig^on 
whicli they turn, can resist the prodigious shock occasioned by the explosion 
of' a charge of 20 11 )S. of powder; and if any such failure do take place, it 
cannot but bo most serious and perhaps fatal to the ship. 

'riu‘ author takes this opportunit}^ of correcting an error of the press in 
]Kigc l-SS, Art. 200, line 1, in which for the word "^cast” read ‘'forged.” 
Th<‘ gun thererm described was of wrought iron, made to replace the monster 
gun which, as shited in Art-. 200, burst with such hital effect on board the 
II. B. ship “ ih'inceton this was made likewise of w'rought iron, not forged 
in the solid and tluiu bored out, hut, he believes, by welding bars of wrought 
iron toge.Uun', and fuBlying them with strong hoops of that, material. 
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ON TilE NAVAl. AND MILITARY Ol-RIIATIOKS IN THK ilLACk NEA. 

TiiK hattlo of the Alma, and the powerful attacks substM[uently 
made by the Russians in the iield, too’ctlier with tlu^ \ii»'ornus 
defeuc('\)f Sevastopol itself, though in every <‘oiitli(*t suetvss has 
crowned tiie heroic exertions of the allied armies, have so thinned 
the ranks of these that their eonnnanders have been compelled to 
suspend all active operations till reinfonmnents in trotips and 
inattwials siiilichmt to warrant the prosecution of ultiu’ior unvisures 
shall he received. The awful etfeets of tlie late storm, moreo\er, 
hv camsing the loss of the vessels coulaining ammunition and 
stoi’i'S, of which the trot>ps begin to fiH'l tlu' want, havi^ bnnmht 
tlie armies to a very distressing aiul ('veu ])enluus condirnm. Ihe 
valour, constancy, physical enduraiua^ and lu'roism of the l-’romh 
and British troops cannot too higdsly i\stimat(Ml ; anti it may 
he ])ermltted the autlmr to enter into an ('xaminatiou ctmcerning 
the causi's of a failure which has m grievously di.saiipoinltnl the 
sanguine expectations which the public bad \mn\ led to mdmlain 
ot* rapid axud complete success in the Expedition to whii‘h this 
Appendix relates. 

The author would not have presumed to make this important 
matter the subject of a special piibllcation, hut haviiig Ikhus in- 
formed by his bookseller that the work in which he had long 
previously treated of naval gunnery was oiit of print, and that it 
was mnch in demand, he could not avoid undertaking a ntnv edition. 
Iti so doing he felt himself bound to bring dowm to the pnvemt 
time all that relates to naval operations, whethm* of fleets ahme, or 
in combination with land forces ; and this he has done amidst 
much severe domestic aflSiction. Finding, after the most mature 
deliberation, that ho should be eompelle(l, by his convictions, to 
treat a part of his subject in a manner which would conflict vtny 
much with the prevailing opinion that the war would be brouglit to 
a speedy and successful termination by our vast and noble Wvvts 
alone ; convinced that this expectation would he disapj)ointed, and 
that the country would be involved in a war by land witli a 
colossal military power for which we were little pn^pared, ho voiM 
do no less than conclude this work by re-stating his fornun* (‘on- 
victions and his apprehensions, the justness of whi(*h lui has, during 
the continuance of the strife, found no occasion to doubt, and 
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which ho luii^ (listiiictly avowed as often as his opinion was asked, 
throiiuhout ilu^ opin'ations i)f the present year. In proof that these 
mv, no c.r yhc/o opinions, the author may appeal to tlie very 
iiunu‘rous persons, (»f every rank and station, to whom he im- 
parted liis apprehmision, and stated his opinion ; this he did with 
a dei»Tee of hardihood irom which, in other circumstances, ho 
would have shrunk, hut ha vin<r stated in iVrt o32 lliat attacks 
of mariiinu^ fortresses hy a, judicious co-operation of military 
and na^'al forties are n'<>nerally succi'ssful, lie iVads hound to s1k>\v 
why, with such, an army ami navy, tliis gn^at operation should 
have so far failed. The a.ctual publication of his observations he 
has however reserved till this moment, when they can produce no 
discouraging eifeets upon the operations of the present campaign; 
and, hy showing past errors, they may tend to provide for a 
happier result in that which is to come. 

At the beginning of the year 1854 there remained little liope 
that the peace of Europe w’-oiiM be preserved, and it was soon 
afterwards judged necessary to semi a British army to the East, 
in order to co-operate with one from I'rance. By great exertions 
upwards of 20,000 troops, infantry and ca,valry, w^u'e sliijiped 
and sent off; tlie guns, military storCvS, and provisions were to be 
despa tolled in proportion as they could be collected. A few iield- 
batteries oiily, atfording, on an average, scarcely one gun for 
every thousand men, were sent. Giimier-drivers and horses for 
the train, waggons to carry ammunition, spring-carts for the sick 
or wounded, sappers and miners with their intrenching tools, and 
bridge equipments, with all the other indispensable requisites for 
an army in the field, were scantily siqiplied, and some were 
altogetlier wanting. 

Thus, on a small peacii oBtahlishment, the country was caught 
in a political storm and involved in a mighty war. There existed 
some good regiments of infantry and a few over-officered squadrons 
— they could not he called regiments — of well-appointed cavalry ; 
but all were totally unprovided with the means necessary for 
enabling them forthwith to take and keep the field. In this state 
a military force, constituting nearly the whole of our effective 
strength, was despatched with wonderful jiromptitude to the con- 
templated seat of war ; but, lacking the establlshnients which 
should have given it vitality, it is not surprising that it was not 
prepared to enter on a campaign till the season propitious for 
military operations was near its termination. 

These deliciemfies and disabilities cannot, however, with any 
justice be charged to the present Govevnnumt of the country, nor 
could they be provid(.Hl at the eleventh hour by any administrative 
talent on tlie part of the new Department of ^Va^^ The evils were 
too deeply seated to bo removed on a sudden; all that zeal, 
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nm\ ability ciniM iK’^ompIfeb hi\s Ihhmi by Ibo 

(Ln'i'nuneat tt> repair ibe evilt!^, and siipplj flu'. ilel!«‘ii‘neies wUivh 
tv.sulftMl from the pinvintenee <»f Parlianunil at, n.n«l r\i‘r the 
eonelnsion uf, the late war, in ineastnvs dieinted h\ a rerkloss 
v^pirit of eeoiunuy to abuliKsh or rediuv tlu^ military (‘stabbelmo'utvS 
of the eutndry, m if war wmrnevei* again to in‘ertake llie nafioii. 
All tlu‘ establislnneuts wbieh are iiulispenfc^able to enable t!ie anny 
to take the fudd, of wliieh we now iu vain lament the want, had to 
1 h' ri‘j^tored and reorganised, For this nmeh time mnsf m^ees- 
sarily be lov4, and jwecdous opportunities be ltd slip, m’e tbig- 
land ran eoUcet and organise her negltH*ted military resotinMv, 
and he again prt'pared to buckle on her armour and exert tlu^ 
plenitude of her military strength, whether for thdending her own 
territories or to resist aggressions tliretdetl against those of lu'r 
ailies. 

The aut lam feels himself justified in making public the ala o e 
reilotdious, iKaamse they are eonsonaut with wliat he has written, 
jmhlished, anti on some occasions spokciu since the tt'rnu- 
nation of the late war up to the present eYmitful ptn^iod. Now' 
that the evil predicted has overtaktm ns, it is hopiul that l!u^ 
country will take warning and betaime (*oii\im‘cti iliat souHahing 
mure than numerical strength and personal hravt'ry is na|uirtMl to 
render an army efficient in the field ; and that a ualitm w hich hat! 
so neglected her military estahlishnumts as to have ptninitttHi lun* 
army U) fall into such a state of ineftieieiicy for immediate smwiny 
could scareidy Ix^ counted upon as a military powm* capable of 
promptly taking part in a great territorial war, and of immediately 
sustaining and vindicating tlie lofty tone which, without ridleiliug 
upon our very lumted military means, the Government of this 
country so nqbiy assumed, and the spirit of the nation so gmie- 
rously and congenially re-echoed, at the breaking out of this 
great war. 

Under these very disadvantageous and inauspicious clnmm-» 
stances, with respect to the small amount of our etfeetive mili- 
tary force, and the late period of tlK', season at wdiieh it was 
so tar ecpiipped as to be able to take the field, tlie allied anny, 
deeply impregnated with the seeds of disease, and, had it e\eu 
been in an e&ient sanitary state, not numerically strong enough, 
particularly in cavalry, to ensure success, entered on the anluous 
service in which it is now engaged, the object being to hesiegiy 
capture, and destroy the great fortress and naval arsenal '' of 
Sevastopol. 

There never was a case in which a slegti rcxpiired to be under- 
taken with ^greater regard to the relative strength of the lH‘sic‘ged 
and besieging armies, and to the quantity as w<dl ax quality of 
their siege artillery— never one in which a great superiority of 
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the investing* ciniiy over the forces forBihig -the garrison of the 
phuM" was so liuperative. In esthna.ting the ainoiint of force re- 
(|uired io hesiegi' and (*a])tnre iSevastopolj regard should liavi^ 
h(Mai hat! to tlu^ ini|)(irtant fact that, in its local cliaratder as a„ 
military position, that town is a- vast foiiress situated on both 
sid(ss of a long harbour nssemhliiig* a very broad river, and of 
\vhii‘h the northern sides occupied by the citadel, ^ elevated above 
the siiuthern )>art. l.’'he place belongs therefore to the category 
of a fortress (liviihMl into two portions by an unfordable rivm','' in 
whi{*h ease tlu^ divisions of the investing corps would he. prevented 
from mutnally assisting each other. To invest such a. placid there 
is re([uirt‘d an army twice as strong as would suffice if no such 
obstruction to inter(‘ouinnmi<^ation and mutual su|)port (existed. 
In this case also, the enemy keeping the field with a numerous 
army of observation, a strong and very extensive line of circum- 
vallation would be necessary. 

Witli respect to the means of, defence, with which it is well 
known that Sevasto|)ol was plentifully provided, — Here is a vast 
naval arsenal already well fortified, and capable, from the time 
of Ixfuig menaced with an attack, of being greatly strengthenml 
ill its works and its garrison ; it possessed enorinous quantities 
of ordnance and ammunition, wliicli had been accuxniilated in its 
’magazines ; and, exclusive of the artillerymen attached to the 
ordnance of the ])laetg it had the power of drawing from the ficet 
in the harbour vast numliers of well-trained naval gunners, all of 
wliom could be rendered available for maiming the artillery during 
the progrc'ss of the siege. 

No ojieration in war may be depended upon with so much cer- 
tainty as the siege of a fortress, provided it be undertaken with 
sutKcieiit means and he skilfully conducted but no measure is so 
disastrous as the undertaking of a siege, as was tlic ease with that 
of Burgos, at which the author served, in without the requisite 

strength in men and materials. The attacking force should be suffi- 
(‘ieutiy numerous to invest the })hico on every accessible side, so 
that nothing may be able to get in or out, and it sliould be equal in 
amount to alxmt five, a.nd never k!ss than three, times the garrison : 
there should be, moreover, in the field a covering army, of wliich a 
large portion should be cavalry, in order to protect the o})eratic)ns 
of tiu^ J^iege, and prevent them IVom being intemijited by an army 

“ UiH) place p!irla!j:cc par nnc riviere non ji;ueablc exigo le ilonblo plus de 
forecK pour suti iiiv<\snss(*niciit <{u’une place autour de laquello des cominuiii'- 
cai.ieius faeik^s pcriuetUad. a tuns les cor|,m qni on idraient I’investisseaieid. do 
s'entro-socuunr pruuipteiuoidd'—Honsituird, (hhmml (k FortiJimtuju^ 

liv. L chap. ii. p. 05. 

Napier, " llislurv of tlio l*oniuHuhir War,' vol. iv. p. 470. 

11)., vui. V, p. 300. 
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of uljservatiuu, \vhi(*h tBe <niomy titny brluiif np whlh tho\ mv 
oarriod on. The allied army in the I Yimnn fmiiH! itselT 
mnnl!e4ly tuadeipiale to the aeeomplishmeiU of the uliji'rl \n \ 
aiul (n(‘n ilu' vi(‘tory on the Alma rmitha’ed ii sjil! able to 
compete \\ith the uverwhelminp; power of its oppoiumls. The 
allied eomiuanders Wiire then eompelUMl to come to a iletertniaa- 
tion on which side, the northern or the southern, Se\astrtpol 
should be attacked: on both at once they could tu^t ad. 'i'he 
northern side is strongly fortitied ; the Kussi:ius iu'hl a, Connidahle 
positioti on the Belbec laver, and no sbelter for the ships could lie 
afforded oii that })art of the coast ; there was no place, in fact, 
couveuieut for lauding' the sie^'e-traiu, iw for establishiu^LT a secure 
point of connuuuication hetweeu the army and the iletd, which at 
that late season eouhl not he expecte<i long' to lie at anehor on 
the open sea. On tluvse aci'ounts it was promptly th'termined to 
abandon the jweenrious base of {)]>eratiims north of Stna.'topol ; 
and to turn the. enemy's positions on the Helhet' and thi' northern 
heights, hy a Hank inarch ti> tiu' south, in order to edahlisli in 
Balnklava. Bay a mnv base, from which the attaek might he made 
on the soutliern heights. 

To invade the (h’imea, an integral portion eff tlu^ Hu^sian em- 
pire, ami lay siege to Sevastop<d at that latt* period t»f tlie si*ason, 
and, as has been already observed, with an army di'eply impreg- 
Elated with the seeds of diseas(\ was, in the opiifum of the author, 
a desperate and dangerous operathm, undertakim, it is said, 
contrary to the judgment of an eminent engineer, wluKse opinion 
should have ruled, hut who, when that determination was 
taken, did all in his pow'er to meet the ditlicnlties of tiie 
case by recommending, as a matter of neccHsity, to abandon 
the base north of Sevastopol, whose communications with the M‘a 
had at that late period of the year become precarious, and 
to sei^c upon some bay south of the phuHs in which a 
base might be established — a change of position w'lu<‘h, und<*r the 
difficulties in wliich the allied army was placed from insnl!it*ieucy 
of force, w^as apparently the best measure that (H)uld he adopted 
under such circumstances ; and this very critical moveuu^nt was 
gallantly and successfully accomplished by a somewhat liazardtnis 
march of the whole army. 

It is, however, much to be regretted tliat, from want of sidFuaent 
force, it should have been necessary to abandon the lim' of <^p(‘ra.» 
tioas by which the place was at first approached, and on wiiicli, 
at the Alma, the army covering Sevastopol in that directi«m was 
^ defeated, Tlie battle was a brilliant deed of arms, most lumonr- 
able to the allies; but, in consecpience of tlie chungt' of plan, it 
must be al1ow<ul that, except in its moral effe(*ts, it was frniUess, 
and in some important respects disadvanta-geous. In laying siege 
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t(i Seva^ttipol, it may safely bo assorted^' that the nujst advan- 
ta^!j;'cHHLs point of attaok ^\'as the iiortheni side; there the groinni 
is luosi oknalod, and oela^'onal work on its smnunt is 

its eitadol am! tlio k(‘y of the plaee. This ta.kcni, the Tele^'raph 
and Wasp hatko'h's tni tlic northern heights, Fort Consiantiiu* and 
tlu' forts h(‘low, heiiip: (‘onnnandml ainl attaekeil in nn'erse, must 
hav<' soon fallen ; whiU* the town, docks, arsenal, and harra(*ks 
oiy the south side of tlie harbour woidd be at the lueny of the 
allies, who, hy tlu* lire of tludr batteries, might have entirely 
<l<'stroyed them nil ; whereas, by attaeklng the place from the 
south, tlH‘ (uunny liolding the northern heights, although the 
works on the of the southern heights should he breached and 
raken, the town, the body of the place, with its docks and arsenals, 
will not be tenable hy the besiegers till the great work on the 
northern side, and all its defensive dependencies, shall have been 
taken; and these, no doubt, will be greatly strengthened before 
the allies are in a condition to direct their attacks against them. 

Tlie flank march of the whole army to the south abandoned at 
oucii to the enemy a ])erfectly free coinmunication between the 
])lace to bi^ besii'ged ami Ins army of observation in the field, 
ami h'ft open tlnur line of operation from their base at Ferekop ; 
it disclosiul tluj alarming fact that, from want of sufficient force, 
Htu'astopol could not be invested on every side ; that the most 
adva,ntagtM)iis point of attack was not to be attacked, but turned ; 
that the emuny's communication witli the strongest portion of 
the town, its (‘itadel, its keep, and the key of the whole position, 
was to be left open to him ; and that, instead of besieging 
S(^vasto})ol, tlu^ allied army w^as only to attack an intrenched posi- 
tion on tlie southern lieights, supported in its rear by the strongest 
feature and most formitlable works of the place, and open to re- 
ceive succour OY reinforcements to any extent ; also that tlu^ attack 
of the place was to be carri(‘d on without a covering army, dis- 
tinct from the besieging force, to protect it from being disturbed 
in its operations by the enemy in the field, who w^as thus left in 
direct and immediate commuiiieatioii with a tete wdiich he might 
support with all his force. The flank march of the whole army to 
the south w^as thereforci an error in strategical science, imposed 
of necessity upon the allied commanders by want of nimierical 
strength to render the attack of Sevastopol safe and successful ; 
and such error can only he justified hy the absolute inability of 
the army to fulfil the conditions on which the siege of a fortress 
with a large army of ohservatlon in the field can be successhiL 

Had the alVu'd army lunm strong enough to follow up its success 
on the Alma hy the occupation of ],)uwankoi and Khuton, or 
jkk(‘hi Sarai, and to Invest tluj phu‘.e on the north with a large 
rc^serve force wdiich assuredly sliould have been at hand, l)y 
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liIisluHl iiY tla* Hof^f^ians to prevent n knaliu^a* !i<‘in,u’ niaili^ pnin! at 
tlu* inouils t>r the BoUu'C min% i\w Ktafa <if nllhirs in lha rniiiaa, 
iiii^^ht at \\m tiuu* have been vta’v biirorniit. Ibnunnr fnrnrHl- 
ab!n llin di‘tbiRVS nf tliat a«iinp may ln\ st'a\\an!, \l 
canty have been inkcu by liuiti, vvbilo a pari <»!* the allin! iuiu’c 
iiamal nnuiil atul gained piisn'rincm of Bataklava n» as In t>peii 
its pert in the fleet, the latter having on Inmnl a sullieieni 
to invest file place on that side also* this ii may 
bo said, sent to the iiitembal seat nf nar tlu^ whole of (au* 
etfeetivo military force, and (‘ould d(i no num\ This unhappily 
is true; but if, as the author has always thought, and is now un-' 
<leniahb\ ‘‘Nair air' was clearly Insuilicitmt to do n)ir part to 
eilect the purposes in vieuv, all that e*au he ^aid is, that so great 
an operation sliould nni linxn been uinlertak<*n until ample uu‘ans 
hud be'cti provided, and not on any aeveanp at so latt^ a period of 
the year. But, more<nan\ if tlu^ wliole <d* our very limifiat nieaiis 
was not sutlieient to enable us to ])rovide a tandinii'ent ade<|nate, in 
th(^ stijiulated, proportions, to form with imr allies an army MiHi» 
i‘iently stnmg h) enter on a great tmTilorial war in an enemy's 
cotmtry with any fair prcKspect n( sm*ci*ss, how was if tlum aja!, 
till too late~wilh respect to rt^inforcenumts ? W'here were nur 
reserves? No such operation should evi*r !h» nnderinken without 
large n*serves eitlu'r at hand or immediately fort hot nniuL**. Mnt*h 
it may be feared that those about t(» 1 h‘ di'spatclual frmn Hngland, 
or collected from our stations in the .Meiliiiwranean, will not be 
available during this campaign to do morc^ than fill up tin* gaps 
which iR^istlkmce and war have made and arc^ still itmking' in tiu^ 
ranks of the allied army. And as to the campiiign of LHAA ! 
Not the driblets which we are now semling out, and chiiUK of 
newly-raised men, wall suffice: 2f)0,U0L mnn at h\*ist will he 
requircRl to retrieve our affairs in the ( Vmu'a, ami to t*arr\ on 
the war. 

The very first principle In strategical st^iimci^ is to keep a 
retreat open in the event of a failure in the object, of an tqH*ra- 
tion; another is not to undertake any military m<‘asurt‘ wiilnmf, 
well considering both the tnisucecssfuf and tlie su<‘ccssful i^^uc. 
No thought appears, in the present instance, to have hnvn l)c- 
stowed on either of these maxims ; comphUe and, spianly sncci‘ss 
was deemed ceitain; that Sevastopol warn d(M,nncd tcrfa'il nn mm 
seemed to doubt, and failure in this object was proiioiiiiiaMl 
impossible, The sad disappointment is now attributed to ciiiist\s 
whieli, it IB said, could not have betm foreseen— the Htreiigtii cfl‘ ilie 
place, its abundant memis of defence, and tlu' <letermined resistnm!^^ 
opposed by tlu^ Russian forces: yet all this shouhl have bcim 
antieipateef ; it was, in fact, foretold by the author, whose cciic 
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victioiis were louiuloc! on what inilitary science and expcnaenco 
hitu r(‘SjHH*ting an enterprise attempted in such 
<*ircim}s!aiuH's. llu' followiip;' extracts from a work published, by 
the author in ISIU, will serve to show what, at various times 
since tlic iincniloii of u’unpowdcr, liave lunm the <*onsc<pie!iccs of 
athnnptin^' to lH^sie«»'e fortiiled ]da.cus with iiisiiilicieiit means: — 
W'iicn F»cauvais was hesie^vd by Charles the ludd, in M72, 
the* plai*e nut beiii|it comph'tely invt*ste<l, siuTours were thrown 
into it, and thc^ kiu^-, who discovered Ifis (UTor when it was too 
late, was obbji^’ed tt) raise the siegeF’ (*• Observatitms on tlu^ 
Motives, Errors, and "Fendency of M. Carnot's 1 Vinci]des of 

Defence,’'' by (uuicral Sir IL D<niglas, j^iuidon, !8lb, p. 7h.) 
The like error was committed, and the like result followed, wlien 
IJaaj'lem wm l)esieged l)y the Spanim^ds-in 1573,^ (i&. p. 80.) 

W’hen, in 1()74, M. Kal)enhaiipt, with an army of 11,000 men, 
besieged Grave, in which there was a garrison of 4000 men, the 
sorties from the place were so frequent, that, according to M. 
Quimy, in his ^ Ilistoire Ji/Z/toVc de Louis JT/C," vol. i. p. 387, 
it was difficult to jironounce whether M. Rahenliaupt was the 
assailant or the defender; a cireimistanee which proves tliat an 
error had been committed in undertaking the siege with so small 
a force." (ii. p. 157 d soq.) 

Tlic investing force required to attack sucli a. place as Gravt', 
should not ho. less than 21,000 men. The proportion retpiircd for 
camp aiul other duties cannot well be less than one-tenth of tlu', 
whole army, which ic)r 11,000 men, at three reliefs, is 3300 mcai ; 
the strength of the working parties, at three reliefs, is 3<>00 ; 
tluwe would remain, therefore, only 4100 men ns the guard of tlu^ 
trenches, which, at three relicts, would furnish oidy lothi men to 
oppose the s<u1,ies ; and these were no doubt imnle with 3000 
men. In this calculation no allowance is made for sickness or 
casualties ; and all the duty is supposcnl to be performed uith 
three rcdiiffis, which no troops could support except for a very short 
time and in tine weather. 

Numerous other instances of failures arising from this error 
may be tbund in military history, nor is it necessary to go tar 
back. In the year 1854 the llussians attacked Silistria withont 
having invested it, and* tried to carry the place by assault, but 
were repulsed with great loss. Omar Pacha succeeded in tlirow- 
iiig reinforcements into the fortress, with assurances that he 
would speedily come to its relief. Tlie llussians made another 
desperab^ assjudt, hoping to take it before it should be relieved; 
but tlu^ Turks, stnaigthmunl by the reinfontements thrown in, 
repulsed the attack, and tlie llussians were comnolled to raise 
the siege, with a loss of 10,000 men, who had fallen during the 
forty days that it had lasted. 
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lf(W the troojm m\x befove Hevasto|Mil lunc i*iiditred their 
lahouiv, and Htn’'vu'e in the inniehes, a liiiraele in r. ar, Tlin 
foive for /L^uanliu^ the trenches eaimet ht* rc^i'nlalcd h} an\ pru- 
|H)rti<mal part of the streuji^th af the ^u'arrisoiu ihr tht' plaee nut 
heiu^* invested, that eaniud 1h» known ; hui this vs' knou. that the 
men on in the lines were very nearly half the ('lleeiive stinmnlh 
of tin* division that furnished them; and that a vers larm’ porifuu 
of those wlm so berineally repulsed the- attaek of tin* htii of Xu- 
veinher, had just left their uiu’ht's duty in tiu^ inaiehtv. 

llie force reijuired for <i’uardin<i' tlu^ tri nches >hou!d nuf Ine h\ss 
than three-fourths of the streni>lh of the oarriMm ; and unlc.-s this 
proportion he observed, tlu' tjperatloiis and nurk> o{ aill 

be continually <*xpos('d to be dislurlHal or de.MnotHl In tin' HUlies. 
Fre<picnt sortii's from a hesie^tMl plaee an' >lron‘.ri} eoiHimaned,'* 
particularlv in the early slam of the* attack, nhun it- \\nrk.> are 
yet distant ; he(*ause even if partially smaavsiuh tin* h^.-s ttf one 
man in a ])la{‘e emnplctidy ima^sti'd, is more scrlou> to the bedianal 
than six or seven wouhl he to the hesiemav. luU whun the carri- 
son is stron^\ and the lH*siet»hm' army inadiM|ualc lo tho enter- 
prise (which is the case in the attack of Si'vasn>poh it ma heinu 
iim^sicd), this maxim is reversed; the loss «)r one man to the 
allied army was far more siu’ious to it than a mueh iiCeater lo>s 
to the dcfeiulcrs of a position which nhmht he slrcntitheued 
liny extent coimnensunite with its force in the tield, I ’mh‘*r these 
circumstances the Ilusshins did to make frei|Ueiif sorfii's^ 

and to resort to operations of m*tive liefence which they coidfl not 
have done had the place been invested* In tlu'se attiu^ks, ttiou|j;'h 
most gallantly repulsed, the allieti army has susteineil far gri^ater 
loss than in prosecuting the operatiouB of the siege ; and this is a 
penalty paid in precious bloocl, for Iiaving muhaiakmi a with 
means so inadequate as to invite, and admit of, as we smx tho.-e 
retoiir,'^ whidi under usual eireuinstauces arc as eon- 

dcmnable as impracticable* 

Nothing could justify the attack of Sevastopol at that laic pmnod 
of the year but the certainty of taking it by a coiqedi^-muiu ; and 
that this was believed possible, and urgixl on luaHirdingly, is idcar 
from the general tone of the organs of public opinion, wlmdi at the 
commencement, and throughout the operations of the war^cHimmiitiHl 
the serious eiTor of underrating the force and powen* of <mr euciny, 
and of exaggerating om* own. Ihe autlior knmv that I fa* 
reports of the place having been taken could not he true, aiul did 
all in hiB power to discredit Btatemciite which raised the expecia- 
tioBS of the people of this country to the highcBt pitch, llicn^after 
to occasion tlie most hitter diBappointment 
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I'lu' Houtlu'rn lu^ights may Ge ermvoed by mir Imttcries, but 
lodg’iiuMits ibnm‘(l on the ia(V uT tbe !?lopedefc?€eH(liu<;’ tov’^ards ilio 
town, <iot*ks, and arsenal wtuild be so miieb exposetl to tlie liri' of 
tlie lari>*e ot'tau'onal work and of all the batteries whieb, no doubt, 
have IxHm ('stablislual on tlu* opposite side, tlial tlu^ oeeupatioii of 
the plaee appears to lu‘ ntterly inipraetieable without lirst rtMluehi^' 
the works on the northern side ; and to idfeet this will rnpiire 
auotlun* sieu’c : - sueh is the lumessary eouseqneuee of having 
attaekcHl tlu^ plan* at the wrong side ! 

VieviHl strati*gleally, tlie operation of laying siegt* to Hcnastopal 
comineneed inauspieiously : tlie plaee is not invested, its <ami- 
muuieations with the country, with the anny in the held, and with 
its base are free ; succoui*s and supplies to any amount (am he 
thrown in, or taken out ; the defensive force in the place is in 
direct cominuiilcation with the offensive force in the field. '*.rhe 
besiegers know^ not what force they are fighting. Tiie Kiissiaii 
army of observation may one day be increased by lai-ge draughts 
from a very strong garrison ; and assaults which, against a garrison 
greatly riMluced hi numbin', and inaccessible to any (wterual supjiort, 
would be follow'cd by the surrender or capture of tlie place, w’ill 
fail in the inanit of the garrison being strengtliened froni without ; 
whillst even if tbe assault of the breaelies tliat may be made by the 
allies on tluMTutworks of the souther^^^ side be sum'ssfiil, this would 
lead to no such result as woidd follow when lodgments are made, 
or breaches opened on tlie ramparts of the body ofa |)laee inac- 
cessible to relief, and from whicli tliere is no escape. 

Such a place need not and will not eapitnlale, attackeil as it is, 
however siKa*.ess:ful that attack may be. llie garrison cannot l>e 
captured ; since, after making the most detormined resista.ni'e, it may 
retire to the northern heights, or it may evacuate tlie place 
altogether, and unite Itself \vith tiuminny alreacly in the held, iifter 
having rmidered the town uuinhahitable, and destniycd all ilin 
warlike stores it contains. 

The bombardment of the 1 7th October satisficfl, to some extent, 
the desire of the commanders, ollieers, and si^ameii of tlie fleets to 
have an active share in the labours and dangers of the attack of 
Sevastopol, and to gratify jiopnlar clamour against the reserved 
position in wiiich tlie Admirals wisely kept their fleets, as at 
.Bomarsund ; but that bombardment contributed notliing to tbe 
reduction of tlu* place. The co-operation of the fleet could only 
be useful as a divm-sioa in favour of the land attack, when the 
army should lie pn‘pared to assault the enemy's piisition at tlie 
same lime; hut under (Existing circumstances It could produce no 
such effect, an<l the siwen^ damage and loss sustained by the ships 
and their gallant crews was vei^ inadecpuitely compensated Iiy 
the little injury they inflicted cm the enemy’s forts and seaward 
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\\liu*iii not fiuvil wltli ,aTaiii{ft\ ajijH\*irail to he 

tiuim Havinvly diuiiaa'Hl tUnn at Buniaivuiid. said!) of the 

wliole apamtioii depends verj inatarialiy na f!ia jirornirt* iif Ilia 
IkH'tv-i, and iin tludr ability \o knap the Faa, as .-hall find 
lunvaftar. ’’rhn i^liijKs warn ^Taatly sliurl oi\*/uiisaiid af h.iials, 
Idle antraiiae to tha harbour vhis hloakcai up by tho ; nid^oii 
diips^ m that tho hattark.\s whhdi tlio t!i*rfs inioiOital ^ ooidd 
neither be luiproaehed mdlieiently near, nor tnriUHl !n fiiri'ine* an 
entninee* i^ie elleeti^ prodnml by the ships on tlie ^4olle tbiis 
m'cre far from justilyin^^ an opinion that the fleet eonbl havi'- 
attaeked the plane with any pr<isptH‘t of redueiiuf iU had not land 
forees lunm employed (Art. p. Xr2}: it simus rather that, 

an attack made hy the ihad aloni' on the seaward batteries, iuo\“- 
ever i^i'allant and sneeessfnl it havt^ hmm in daman’Inn' .some 

of tin' d('fenees.» and <lisnuamtinn,’ some of the tiuns, wueJd have 
produeed no results eommensurati' with tiu' lo-.-e^ MiOain; tl : thii 
slnj>s would imve Ih'OU vastly nuire crippled thau they were in 
the attack vvliicl) aclnaily look place, and then' c*an In* no iloubt 
that, some ships would havi' heim entirely desfntvei! and many 
disabled. Tlu* seven' idieets produeed hy tin' Telegraph batterii',-. 
and the Wbisp Iwat, by their plnuj^an^' fnv, owim*' in their elevu' 
tion, and tlu^ very little damap' they suslaiiu'd hy the tire ttf the 
ships, may well he cited as ?t praetical illustration of what is 
stated in Art Ml on the command ” vvhitdi emits! imiferies should 
have over the surface of the sea. 

The French ships were drawn un in line itu'ainsi the foils on 
the aouth side of the harlamr, ana partly across its ntoiilh ; the 
liritisb ships were in Hue opjiosite the ttwts on the iiorfli side ; 
and the Turkish ships were drawn up hetweeii iheuL The sliips 
wore so much nmhmmuhd^ in eongetpience of no less Ilian hlOO 
seamen and marines having heeii landeil from the tlei'l to ^ervt‘ at 
the siege, that the gallant Admiral would not alhov any num to 
he exposed on the upper deck of the Britannia hut Ins siaff, 
Bignal-meu, &c,, and walked his poop, dictating signals for 
the arrangement of the ships in the order of battle, ’ 1 hiring 
the action a shell from one of the enemy’s batteries exphah'd 
close to him. It was a dead calm, ami grc’at dillicully ’was 
experienced, as well as time lost, in moving the lieavy sailing 
line-of-battle ships, hy steamers lashed to tlieir sidek This 
mode of propulsion was prefeiTed to traction or towing^, in nnler 
to protect the steamer from the danger of being crippled by tlu' 
enemy’s fire ; ^ hut m avoiding the danger incideufai to towing; 
other diflhmltics were incurred, which, together, show thiit, as 
stated in Art. 329, no vessels Bhould be employed in attac'kiiig 
land batteries but such as possess steam powc'.r inherent in them- 
selves: for it took an. hour to turn the ^bBntaimia’’ into the 
proper position to advance after her anchor had heen weighed ! 
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NotwitlistaiKliii^i^ t'hc diversion caused ' by tbc fire of 
besie^’ors' lend batteries, <'on8iderable loss^ according to Admiral 
DuudasV Kt'port, was sustaiiu'd l)y the British shijis ; besi<les tlu' 
damage^ to their hulls from shells and red-hot shot, the masts, 
yards, and rigging W(UV, luort^ or U*ss, cut away, 

Idle damage sustaiiud hy tlu> eomhined thuds was <‘ansed 
chiefly hy the lltissian sliclls, which were fitted with tiine«fuz(‘s, 
as those were which they used in the nfikir at Hhmpe ( Art. 302, 
pp. 21)4, 293). "riie ‘^Albion’’ receivtul several shells idose to the. 
wuiter-lino ; thn^e entm'ed her eoc'kpit, and she was once or twiiu^ 
on tire, llic “ Retribution and the London ha<i their main- 
masts shot away, and being on fire, were oliliged to be hauled ofii 
The Queen also was forced to withdraw^, a red-hot shot having 
set fire to her. The Agamemnon lay near Fort Constantine, 
and in consequence suflFered severely, llie French ships appear 
also to have sutfered greatly. The Ville de Paris, while 
engaging the Quarantine Batteiy, received a shell which blew 
away part of her poop-deck, and killed and wonnded a great 
number of men. These facts, extracted from the gmieral rc^ports 
of damages, are sufficient to show that the sliells finul hy the 
Russians were fitted w itli time-fimes. Sliells whu*h struck ])eu('- 
trated into the ships, and tlien exploded ; and otluu's whiidi 
exploded over the ships without striking, could only he time- 
fuzed shells, Fcrcussioii fuzes could not burst their shells 
without hitting a sufficiently resisting part of the shi]) to cause 
explosion ; nor could they explode after having penetrated. It is 
tbendbre evident tluit a great error will be committed if we 
sist in preferring percussion to time-fuzes in sludl-tirliig against 
ships against forts tliey are utterly useless; and tiie rc'sult of 
this bomhardmeut fully bears out what has lieen (uinstantly 
asserted by tlu^ author. (See Art. 302, p. 291).) 

'It is stated that, to the la,st moment, the Russian guns (upwards 
of 300) kept up tlufir tire. The effect produced on the masonry 
works is said to liave been very small : the archings of two cre- 
mated embi'asures wm'c shaken, and these ha.ve been 
repaired. I'rom Admiral llameliifs despatch to the Freiudi 
Government, it appears that, after firing from the Fnnuli ships 
had continued about an hour and a half, that of the Russian 
batteries ()p}K)scd to them slackened, and the Quarantine Battmy 
was silenced. On tlu^ British side, w’e learn that towards dusk 
the Russians returned to their guns, and that these hattcries re- 


aiithtu' IcariiK frtiju lutUa's writlt'n by a naval efficer of In^li rank, 
and a distin<i:niHhed artillery oniuer, who were in the aclitni on board 

a {irii‘‘of4)afctlth8hi|i, that the observations contained in Art. 328, p. 337, on 
tlic Hcviim eftbete of aludi tiring with tlincdhzod nhtilli upon shipH, WiU’u 
remarkably vortfled in the attack of tlia HuHalan forts ai Btwaslopol. 
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opiMUMl tlu'ir lire with emisidtn'ahle dlect u\m} llio allitHl in 

conHO<iU(nuH' of the little hupre^nii^ii iiu-ule, apitan^oily, i>u flit* furls, 
wluni (larluiesH was cumiiaf»; oti, the tleets retinal U> their aiu'hurai>"(\ 

''Phe loss sustahied hy the linssians is not Vi't kusmu; their 
artillefyiiiieu were several times driven from their inaiiy of 
which were dismounted, but as often they resniiu'd fhi'tr slat ions; 
tluw appear to bne servinl their pins well and fiianl bar*.4iof, 
roelkets, red-hot shot (Art oOO, p. 2!)1), and sludls with griMt 
preeiBioin 

The ohservations wliieli the author has^ friH|mmtly lind oca*a» 
siou to make on the subject of the expeilition to tlh‘ Chhnea, are 
fully home out by all that has takmi place s‘nu‘e the of 

Sevastopol counneinvd, fn order to undet>tand the actual state 
of the hellipnamt armies, it is necessary to olwani* that, on the 
side attacked, the town is fortified \\ith a douhU' nuriNff of earth- 
works reeiaitly eoihstnieted, tenuinaiin^ mi the (‘ast a! the heat! of 
tlie inner harbour, From whema' a stnmu’ redan liiu^ extmids lunih- 
westward, and muls on the careeniujn^ hay. 1liis line eneluses the 
docks, and the camp of that part of the Ihisnan army wh'eh is in 
imnuHliate co-operation with thi‘ pirrison tsnvn, 

TIh^ Invu'pnjLif army oecupies a ihntdopnient of not los than 
twelve miles - the Freneh, British, atul 'I'nrkish extemiinir 

from Streletska Bay tm the west, to tin* river ( 1an*naya on the 
east, and erossiu^ the Balakhiva and Whironzotf ri»atis. Tin* 
only ground on whleh tlie approaelies can lie t^arriiaf eru is an 
open plain about 22(M) yards broad, between two ravimxs, one of 
which leads to the Quarantine hay, and the othm* to tin* iniim* 
harlionr, which forms the eastern side of Heviisliipol Htretcliiiig 
across tins plain, at 1300 yards from the outer line of the ram- 
parts of the place, the first parallel has hemi furnicHl; tlie seixmil 
parallel is scarcely 400 yards in advance of the first. 

A chain of batteries extending over a line four mihs in Imigili 
forms a sort of countervallation, which is within fiOO yards of 
he ramparts of the town and the fortificatioiiB of the* eidrmuhed 
camp ; and several of these batteries are ariiu'd with tin* heaviest 
ordnance. 

The presence of a Kussian army of observation in the field has 
rendered it necessary to form a chain of redoubts and batleries, 
which constitute a line of eireumvallation : tlu'se an* nearly four 
miles distant from the works of the town; and liiiiiiiHliatcdy 
beyond them took place the actions of tho 25th of October and 
the 5th of November, in which British gallantry was iIi^playc*d 
under vin'y unfavourable circumstances. 

The task assigned to the besieging army is prccisel\' that of 
attacking a strongly intrenched camp in connection witir’a power- 
ful fortress, which is opn to receive supplies to an iiiuimited 
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amount. The allied army is, in fact, situated between two 
armies, each aj)j)arently a,s numerous as itself ; and it has to con- 
tend witli the most serious diiFiculties from the nature of the 
ground, which is such as scarcely to admit of trenches being dug 
in it: its works are incessantly exposed to the fire of a powerful 
artillery in tlie massive casemated towers of the place, and to the 
mimerous batteries established on the recently constructed lines 
by which tlu'se })()ints of defence are now covered and connected, 
and harassed continually by the powerful army in its rear; while 
the brunt of action has to he l)orne by the Frencli and Engiisb 
troops, who can place little dependence on their Turkish allies. 

After two months of open trenches, the besiegers have 
not even arrived within the distance at wdiich a practicable 
breach can be made in the works of the place ; and, even were 
such breach effected, they w’^ould only be at the point of com- 
mencing the most difficult and most murderous part of the attack 
in advance of the third parallel — the passage of the ditch and 
the ascent of the ramparts. Nothing less than continuing the 
approaches to the counterscarp, and laying the whole length of 
the two linos of rampart in ruins, will allow an assault to he 
made with any rational hope of success, more particularly if there 
should be loop-holed walls and stone casemates in tlic ditches. 
But, should the rocky nature of the ground prevent the continu- 
ance of the approaches by sap, and an assault be attempted, it is 
plain that an immense loss, as at Badajos, must be sustained : the 
troops marching over a great extent of open ground, will be 
opj)osed in front and flank by tbc fire from all the works of the 
place ; and slioukl the remains of the ^veakened and disordered 
columns arrh c at the ditch, they would have to attempt the passage 
under a deadly fire of musketry and incendiary missiles, as w’ell 
as of the artillery from the flauking-works of tlu3 fortress, all of 
which, it appears, have been vastly improved, extended, and 
strengthened since this protracted siege commenced, and especially 
whilst active operations against the place have been suspended, or 
|)rosecuted with little vigour: all this is independent of the re- 
sistance which w’-ould be made by the troops of the garrison, 
strengthened as those troops would then be by the army encamped 
witbin the lines. Nor does it appear that a successful assault of 
those outworks would enable the allied armies to take and occu])y 
the town, nor open the port to the ships of the combined fleet, 
until the commanding ])osition on the northern side shall have 
hceu taken likewise. Tims only can the fortress and arsenal of 
Sevastopol, and all it contains, he captured. 

We arc tatight by a, high authority,*^ and the precept is fully 

iiousuiard, IhB Owmps JktrancMs som les VhccB, chap, vii. p. 224. 
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illustrated by what is now passing before Sevastopol, that the 
most eifectual mode of retarding the operations of a, a,s wiAl 
as of rendering them difficult and sanguinary for the iH^sieglng 
army, is to have the place so strongly garrisoned that the dehaui- 
ers may be able to make frecpient sorties (;n’loi(rs ojjcusi/s), and 
to be, moreover, in immediate connection or to have secnn' iMun- 
mimieatioBs with a strongly entrenched camp. This is pretasely 
the state of Sevastopol, which serves as a </rmid tvte to tlu' 
northern position with its citadel and numerous other works ; the 
whole being open towards the rear, by which reinforcements and 
supplies to any amount may arrive along the great road from 
Pcrekop. 

Very dilferent is the condition of the Russians at Sevastopol 
from that of the Ausfrian army at Ulm, in 1805 : that city heing 
in a position which admitted of being surrounded by the French, 
and far distant from the army which should have supported it, 
was com})elled to surrender. Rather may their circiimshinces be 
compared to those of the Austrians at Olmiitz; in 1758, when 
that city was besieged by the army of Frederiilv II. Du tliat 
occasion General Thierheim connected tlie detaduHl forts aliout 
the place by works of earth, so as to convert the cfity into a 
strongly retrenched camp, by which the place was (mah]e<i. to hold 
out till the king was obliged to retire from it (‘h. x.)* 

The state of the allies before Sevastopol is nearly similar to 
that of Napoleon I. when, in 1796, he l)esieged Mantua. That 
great general, finding himself in danger of being immediately 
surrounded by the two armies which were advancing to ndieve 
the place, did not hesitate to raise the siege, abandoning even 
his siege artillery. He threw his whole force on each of the 
Austrian armies in succession, and, in defeating them, he struck 
the decisive blow which rendered him master of the nortli of 
Italy. ch. xxx.) 

Active operations against the entrenched position on the soutluTu 
heights of Sevastopol having been suspended, the safety of the 
allied army throng the winter is become a matter of jaiinful in- 
terest. After an unopposed landing, most skilfully ami gallantly 
conducted by Rear-Admiral Sir Edmund Lyons, under the m-ders 
of the Vice-Admiral Commanding in Chief, in the manner prac- 
tised at Aboukir in 1801 (Art. 382, p. 347 ct mq.)^ and a scales 
of brilliant exploits in the field, in a few short weeks tlu^ aHicMi 
army, disappointed in its expectations of speedy and comphli^ 
success, finds itself shut up and besieged in a cuhile-Hm in the 
remotest corner of Europe ; while large portions of tln^ iitnfs 
are to be employed throughout the winter, in a stormy scat and at 
all risks, in conveying to the beleaguered troops suc(‘ours of flic 
first necessity, and in which service so many ships have been 
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already lost. Here tlie whole of the British army, almost to the 
last man, must remain, depending for every article of subsistence 
and wmiike stores, as well as of shelter from the inclemency of the 
weather, on supplies sent from France or England. 

Whatever may be done to provide for the safety, comfort, and 
repose of the army throughout the winter, there can be no rest 
for the fleet. The ships will have to encounter a more formidable 
enemy than that which menaces the land army, in having at all 
risks to force their way through a stormy sea, which cannot he 
iiavigated with safety at this season, in order to convey to the 
imprisoned troops the supplies "without which they must inevitably 
perish, or be compelled to surrender to the enemy. As it hap- 
pened in the blockades during the war wuth I ranee, so may 
it happen in this. When the fleets shall be compelled by 
the weather to get as far from the land as possible, or run for 
shelter to remote harbours of refuge, opportunities will oifer, 
long before the combined fleets can resume their stations on 
the coast, for the Russian steam-ships, of which there are many 
yet unhurt in Sevastopol, to pounce suddenly upon vessels freighted 
with succour, a.s they attempt to approach Balaklava Bay. This 
bay is small, its anchorage is bad, and, from what happened to 
the ill-fated Prince,^" it is evident that it is not easily accessible : 
thus serious interruptions will take place in the arrival of supplies 
to the allied army by the only line of communication with their 
remote bases in France and England. Those persons are seri- 
ously mistaken who assert that the command of the sea by the 
fleets of England and France will always enable the allies to con- 
vey reinforcements and supplies of every description to their 
respective armies in the Crimea with greater promptitude than 
Russia can send troops there by land : but unless the allied 
admirals he endowed with powmr to “ride the whirlwind and 
direct the storm,’’ the contrary, during the tempestuous months of 
winter, will be found to be the fact; — of this too ample 
evidence has been afforded in the fearM wrecks which have 
lately taken place on the coasts of the Black Sea. It may indeed 
be feared tliat reinforcements will reach the enemy in the Crimea, 
by land, with greater certainty than they can be supplied to the 
allies by sea from England or France, when snow and frost shall 
have rendered steppes at present impassable with wheel- carriages, 
easily and rapidly traversed by sleys and sledges. 

^Vlleneve^ the allied army shall, happily, be well furnished with 
provisions, stores, and comforts of every description ; wiienever it 
shall be strongly reinforced, and re-equipped with all the means 
necessary to enable it to resume offensive operations — horses 
and beasts of burthen can scarcely be expected to survive the 
winter, from want of forage and shelter — tlmse operations must be 
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conducted in a manner very different from tliatwliicli lias ended by 
])la(*/nift’ the army in its present perilous predicament. If it 1 k^ true, 
as undoubtedly it is^ that the capital error lay in invadlno' the 
(hdmea with so small a force, and in bcsiegino' a strono'ly-fortifu'd 
place without having previously invested it, a tbn^e adequate t() the 
retrieval of those errors should be sent out; but no greater force 
should be sent to the soiitheini side of Sevastopol than would be 
sufficient to render the position at present occupied by the allies 
quite secure : rather it would seem that a force sufficient specially 
to invest and attack the town on the northern side should be sent 
out. Eupatoria should he secured: it was useless as a base point 
when the attack of Sevastopol by the north side was abandoned, but 
it will be highly advantageous should an attack on that side here- 
after take place ; and effectual means should be taken to prevent 
the enemy from communicating with Sevastopol by tlio line from 
Perekop. No siege should ever be undertaken in any seat of war 
till tiic enemy in the field shall have been defeated, aiui completely 
driven back by the covering army of the besiegers, so that the 
operations of the siege may he carriinl on undisturh(‘dly. This 
might liave been done by the allies, had the dc^sceiit on the Crimea 
been made at an earlier season, with a Ibrce lai’ger and blotter pro- 
vided with the means of more effi'ctnally carrying out the object 
of the expedition. An army of 7(),(.)(.)0 men, of such tr()o])s as 
those of tlio allies have proved themselves to be, might, as the 
Duke of Wellington said of his army in Spain, have gone any- 
where and done anything.” It would be a groat (UTor to land 
all the force that may he provided for ea.rrying on the war in the 
Crimea, in 1855, atHalaklava; and strategical combinations very 
different from those recently made must be formed for the opera- 
tions of the coming year ; but upon this subject, tlie author, for 
obvious reasons, declines to enter. 

On contemplating the nature of the fortifications about Sevas- 
topol, it may not be out of place to remark, that an experiment is 
now being tried for the solution of the problem concerning the 
means of equalizing the powers of attacking and defending forti- 
fied places. Since the invention of gunpowder, the superiority 
has always been in favour of the besiegers; for, whatever he 
the resources of the garrison in men and materials, they must 
ultimately be exhausted; but by placing the artillery of the 
fortress chiefly in cremates of masonry, according to the princi- 
ples of Montalembert and the latest engineers of (Jermau}^, 
instead of mounting it on ramparts of earth, “ as in the systems of 
the French schools, it is supposed by some that the advantage 
will, as in ancient times, be turned in favour of the defendcj-s. 
Hitherto no opportunity has existed of bringing this question to 
the test of experiment 
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should not be permitted on the fighting decks 
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solid and hollow, with loaded shells, comparative' 
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Shrapnel, Major-General, invented spherical case shot 
Shrapnel shells, case in which, are useful . . . . . 

■ cause of the premature explosions of , . 
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Simultaneous charging, or loading, recommended . , , . 

Solid of least resistance, equation for the . , . 
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Spherical case shot, see Shrapnel shells. 
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of France 

Steam tugs, risk in using 
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warfare, a work on the subject of, proposed . 
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Tactics, naval, of single actions 
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Tangent scale 

Terminal velocity of a shot and of a shell . . . , 

investigated . , . . . . . . » 

Theory of gunnery, advantage of cultivating the . . . 

Tige, by Colonel Thou venin . . . , . . . . 

Time of flight, in vacuo . . . * . . . . . 
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Trajectory, equation for the, in vacuo . ... 

equation for the, in air . . . . , . , . 

in air and in vacuo differ in form ..... 

of a shot should be nearly horizontal for guns in a 

coast battery , . ... . . . . , 
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Triple shot, limits to the employment of * . 
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Vacuum behind a shot in its flight ....... 

Valmy, French ship of war, accident on board the . . . 

Velocity of shot in the parabolic theory ...... 

• formula for the, in air , 
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Velocity of shot, law of the decrements of .... 
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empirical formulas for the . . . . . . 

— experiments at Washington to detennine the 

relative, of single shot and two shot fired together 

effects of windage on the 
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Velocity of a gun’s recoil . 
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Wads do not affect the velocity of shot 
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experiments with the 

superiority of the, to Cavalli’s gun 
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Walcberen, expedition to . . ... 
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